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ing tyres to the wheels of locomotive engines, 
tenders, carriages, and waggons.—I’. B. 
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carbonates, and 


W. J. Griflithe. Armour-clad and other steam- 
ships and veasele, and the number of the screws 
employed for propelling the same.—W. W. 
Davenport. Machine or apparatus for cutting 
and clearing the edges of lawns, and for other 
like purposes.—W. G. Valentin. Manufacture 
of dextrine-maltose. (complete specification.) 
-—Jn. Thornton, Jos. Thornton, A. Thornton, 
and W. Fenton. Machinery for spinning fibres. 
—Jn. Thornton, Jos. Thornton, A. Thornton, 
and W. Fenton. Machinery for spinning fibres. 
—J.T. Parlour. Apparatus for preventing the 
falling of persons skating upon ice, asphalt, or 
other hard surfaces.—R. G. Foot. Producing 
hand or endorsing stamps at less expense than 
by the present process of cutting the lettering 
and figuring upon metal. 


On May 15th.—2030 to 2049.—T. Davies. Sew- 


ing machines.—J. Pound and C. R. Stevens. 
Roller skates.—J. F. Bennet. Electric com- 
mutator for transmitting telegrams by use of an 
alphabetical keyboard.—A. Johnson. Con- 
struction of roller skates.—T. W. Cole and P. 
E. Cashin. LElectro-magnetic engirie for ob- 
taining motive power.—G. F. Redfern. Fold. 
ing chair or seat (com.)—J, Kershuw. Con- 
struction of pickers.—F. H. B. Barbe. Screw 

ropellers for propelling ships and other craft. 
{Complete specification.)—W. H. Fox. Reap- 
ing machines adapted to be worked by engine 
or animal power.—W. §S. Williamson. Treat- 
ment of slag, and apparatus to be employed in 
such treatment.—A. W. Pocock. Portable 
apparatus to facilitate the cutting of lock and 
other like mortices in doors or panels.—D. P. 
Wright. Portable cooking and heating appa- 
ratus, the heat being derived from the use of 
hydrocarbon oil.—W. Nelson and I. Glazebrook. 
Construction of rink and parlour skates.—C. 
Bovenschen. Apparatus for stoppering bottles 
(com.)—A. Hill. Umbrellas and parasols.—J, 
H. Johnson. Bookbinding (com.)—P. Marty. 
Portable seat for use by travellers in railways 
and other destinations.—J. Dyson. Square for 
cutters out.—J. Frost and J. Walmsley. Means 
or methods of obtaining two or more colours on 
piled fabrics or on material intended for such 
fabrics with a view to imitate the skins of 
animals or produce designs thereon, such means 
being also applicable to produce different effects 
on natural skins or furs.—W. Clark. Appa- 
ratus for sharpening razors and other cutting 
instruments (com.) 


On May 16th.—2050 to 2072.—W. Morgan- 


Brown. Self-closing valves (com.)—H.. A. 
Bonneville. Apparatus for cleansing ships’ 
bottoms and keels, and windlasses for operating 
the same (com.)—T. Brown. Picks, axes, adzes, 
and tools of a similar character.—J. Coxeter and 
S.J. Coxeter. Batteries, especially useful for 
surgical purposes.—H. Hughes. Embossing, 
perforating, folding, goffering, and plaiting 
fubrics, and machinery for producing the same. 
—G. Nurse. Method of treating tin and terne 
plates.—W. Clark. Coffee-pots (com.)—W. 
Clark. Apparatus for making tea, coffee, and 
other extracts (com.)—W. Clark. Camp kettles 
(com.)—W. Clark. Steam hammers (com.)— 
N. Thompson. Sash fasteners.—G. B. North- 
cote. Apparatus for making wafers.—G. Lister. 
Apparatus for regulating water-wheels.—J. S. 
Edmondson. Construction and arrangements 
of sliding appliances for the protection of open- 
ings, passages, windows, fire-places, and for 
other purposes.—K. Knott. Apparatus for 

reserving animal and vegetable substances.— 
R. P. Williams. Railways rails.—T. Whitwell. 
Apparatus for heating air and gases. —F. Wirth. 
Hoisting apparatus and stamp hammer (com.)— 
E. Edwards. Steam engines (com.)—W. E. 
Robinson. Treating certain phosphatic minerals 
or ores, in order to obtain useful products.—J. 
H. Johnson. Manufacture of artificial stone, 
and machinery and apparatus connected there- 
with (com.)—J. B. Hamilton. Musical instru- 
ments.—A. Browne. Apparatus for ventilating 
public and private building, mines, ships, and 
vehicles, and for effecting an upward current of 
air or draught in the chimneys of factories, 
private and other houses and buildings, stoves, 
and such like structures (com.) 


On May 17th.—2073 to 2091.—J. Mactear. Fur- 


naces to be used in the manufacture of alkaline 
obtaining copper. — G. 
McNaughten. Steam engines. (Complete 
specification.)—J. E. F. Liideke. Self-renew- 
ing movement or power for clocks and watches, 
and other useful purposes.—S. Child. Straight 
running roller skate, having a fixed foot stock, 
with an attachable guide.—S. Smith. Doubling 


and twisting, and apparatus connected there- 
with (com.)—E. Hagues, J. Wright, and T. 
Wray. Construction of floors, ceilings, pillars, 
and columns of buildings.—E. Smythe. Velo- 
cipede in the form of a circular cage, turning 
as one wheel, over, around, and under the 
person or persons using the same, with or with- 
out three separate tyres.—G. Bischof. Puriti- 
cation of water and sewage and apparatus and 
materials employed in connection therewith. — 
C. D. Abel. Gas-motor engines (com.)—C. 
Harris. Manufacture of fur boas and trimmings 
and apparatus therefor.—N. Thompson. Stop- 
pers for bottles, jars, and other hollow articles, 
and machinery or apparatus to be employed in 
their manufacture.—H. C. Farrell. Apparatus 
to facilitate the entry of persons into tram cars 
and similar vehicles, public gardens, exhibitions 
and other places, and the registration of such 
persons.—J. Musgrave. Steam engines.—A. 
Shelmerdine. Bicycles and other velocipedes.— 
P. Macquay. Rink and other skates.—Sir J. 
Mason and A. Parkes. Treating ores and alloys 
of nickel.—A. J. Morison. Apparatus for eva- 
porating liquids and facilitating the separation 
of impurities therefrom (com.)—G. Butler. Fur- 
naces.—W. Austin. Manufacturing the tops 
and bottoms of cylindrical and other shaped 
cases or boxes. 


On May 18th.—2092to 2113.—G. Sandys. Appara- 


tus for turning the leaves of music and other books, 
—J.H. Johnson. Permanent way of railways 
(com.)—B.F. Weatherdon,C.E.,and W. McNabb. 
Construction of boat and mode of employing 
the same.—G. Grant. Umbrellas and walking 
sticks.—G. A. Calvert. Slide valves of prime 
movers.—G. Clark. Construction of roller skates, 
—G. Sonnenthal. Safety belt-shipper (com.)— 
P. Jensen. Railway wheels and axles and parts 
connected therewith, and appliances for the 
lubrication of their revolving parts; partly 
applicable to other purposes (com.) — J. 
Hampden. Construction of ships, boats, barges, 
and other vessels, and in propelling them.—R. 
Duthie. Drawing or setting out ships’ lines 
from a model, and the lines and curves of other 
models or objects. —J. Mactear. Furnaces and 
apparatus connected therewith for decomposing 
chloride of sodium or of potassium.—W. R. 
Lake. Boiler-flue cleaners (com.) Complete 
specification.) — E. Humm. Apparatus for 
locking the nuts of screw bolts for fish plates. — 
B. Britten. Manufacture of glass.—J. L. 
Rastrick. Tube scrapers.—I. P. Alexander. 
Apparatus for facilitating the ascertaining at 
the surface of mines the composition of the 
atmosphere in the subterranean workings or 
galleries, and the proportion of fire-damp or 
other mephytic gas contained in such atmos- 
phere (com.)—W. Galsworthy. Harvesting 
machines.—F. J. Lemouche. Replace Corlis 
machine movement, fit to be adapted to all kinds 
of sea and earth motors with distribution by 
regulator for any power and speed.—T. A. 
Grimston. Steam-engines.—H. A. Potter. 
Construction of boilers for heating water.—S. 
F. Cox. Machinery for finishing leather.—J. 
H. Johnson. Grinding or preparing corn or 
similar substances and reducing the same into 
flour, and the machinery or apparatus employed 
therein (com.) 


On May 19th.—2114 to 2130.—F. Canard. Furs 


and skins by tinting the tips of the hair with 
a metallic powder.—W. C. Somerville. Appa- 
ratus applicable for shifting belts or straps in 
machinery.—B. Fathers. Apparatus for mark- 
ing divisons and boundaries for lawn-tennis 
and other purposes.—W. Brookes. Apparatus 
for use as a fog alarum, and to given audible 
signals (com.)—The Hon. R. Flower. 
Intermittent feed for saw frames and other 
machinery, applicable also to lifting, pulling, 
and hauling purposes, and appliances for vary- 
ing the said feed, which latter improvements 
are also generally applicable to the varying of 
the stroke of eccentrics and cams.—J. Carpen- 
ter and G. Martin. Clocks or similar time- 
keepers.—R. Gardiner. Steering gear of ships 
and other vessels.—J. H. Dales and W. N. 
Wynn. Window bar or sash fasteners 
(Complete specification.)—C. Le N. Martins. 
Road carriages to be worked by manual labour. 
—-W. H. Goodchild and 8. F. Hay. Meat and 
vegetable cutting, and apple paring and slicing 
machinery.—William Webb. Method of and 
machinery for separating the liquid and solid 
portions of sewage.—E. Newton. Frame saws. 
—John Rankine. Tube stopper and handle 
combined for multitubular boilers. —-W. W 
Spencer. 


Manufacture of hats and other | 


coverings for the head.—F. W. Durham and 

Howse. Apparatus for governing and 
indicating the speed of prime movers.—W. R. 
Lake. Machinery for shaving, pointing, and 
forming the thread on wood screws (com.)—J. 
J. Kunstadter. Roller skates. 


On May 20th.—2131 to 2154.—R. Rogerson. 


Tombstones or monuments and other similar 
structures,and the manufacture thereof, parts 
of which invention are also applicable to 
coffins.—H. C. Lobnitz. Marine apparatus for 
attack and defence.—E. Edel. Trusses.—F. 
Brown. Machinery for dressing the surfaces of 
stone.—E, Vauthier. Apparatus for printing 
simultaneously in several varied colours news- 
papers, magazines, and other publications or 
works (com.)—F. H. Simpson. Shirts.—C. 
E. Wallis. Roller skates.—G. Alberty and O. 
Alberty. Manufacture of imitation inlaid 
wood work.—I. B. Harris. Wringing rollers 
for wool-washing and similar machines.—W. P. 
Cherry and C. E. Cherry. Manufacture of 
steel direct from the ore, pig, or cast iron.—W. 
Dawes. Steam engines.—J. Lyon-Field. 
Telescopes.—E. Solvay. Manufacture of car- 
bonates of soda, specially to the mode of using 
carbonic acid and to the conversion of bicar- 
bonate of soda into commercial carbonate of 
soda.—J. Lyon-Field. Drilling or rotatory 
cutting apparatus suitable for dental opera- 
tion.—John lLyon-Field. Apparatus for en- 
graving or cutting seals and various other 
articles and substances.—J. H. Mapelson. 
Military or pleasure tents (Complete specifica- 
tions.) F.W.B. Mohr. Treating spent oxide 
of iron obtained in the preparation of gas to 
produce colouring matters and other products. 
—R. Braunfeld. Manufacture of metal boxes, 
cases, or receptacles for holding edible and 
other substances, and apparatus employed in 
such manufacture, also the method of fastening 
or securing the lids or covers of metal boxes, 
cases, or receptacies.—G. Baker and W. Baker. 
Wheel and roller skates.—J. S. Edge. Breech- 
loading small arms.—S. Lloyd. Manufacture 
of iron and steel.—E. Deely. Machinery for the 
manufacture of metallic tubes.—C. F. Clark. 
Manufacture of stamped metallic lids or covers for 
saucepans and other cooking vessels.—R. W. 
Wallace. Manufacture of vessels or appara- 
tus for chemical, metallurgical, or similar pur- 
poses. 


On May 22nd.—2155 to 2170.—T. Milling. 


Apparatus for regulating pressure in pipes or 
other conduits, and measuring and registering 
the quantity of water or other fluid flowing 
through them.—H. Davey. Apparatus for 
compressing and forcing air, water, and other 
fluids. —A. Howe. Looms for weaving.—J. 
Cocker. Washing machines for domestic pur- 

ses.—H.J.Hadddan. Steam culinary vessels 
J. Haddan. Hand printing stamps 
(com.)—R. Grimes. Needles employed in mak- 
ing looped fabrics and known as “latch” or 
‘tumbler ’’ needles.—G. Massey and H. Knott. 
Construction of taps for steam and other fluids 
and liquids.—B. Hunt. Sunshades and umbrellas 


_ (com.) (Complete Specification.)—G. H. Mid- 


dieton and T. C. Middleton. Handles of tea- 
pots, coffee pots, water jugs, and other like 
utensils employed for containing hot liquids. 
H. E. Newton. Table forks and spoons.—YV. 
C. J. Ortmans. Rotatory pump or apparatus 
for raising and forcing fluids and for other pur- 
poses.—E. G. Brewer. Fish plates for rails. 
(com.)—A. C. L. Corseri. Break regulators, 
such improvements being applicable to machines 
in general.—G. Martineau. Cutting sugar 
(com.)—F. Roper. Apparatus to facilitate the 
shifting and setting of threshing machine and 
portable engines. 


On May 23rd.—2171 to 2182.—J. Faulkner. Elev- 


trical appliances for lighting gas in public and 
private buildings.—W. Quinsey. Doors and 
dampers for bakers’ ovens.—G. W. Clark. 
Water-wheels.—A. LeGrand. Construction of 
turnstiles.—E. G. Brewer. Appliance or glove 
to be used for horticultural and other purposes, 
and for cleaning and smoothing the coats of 
animals (com.)—J. Spencer. Carriages.—J. 
Leber. Manufacture of cutting and stamping 
blocks.—H. Beare. Hay-making machines.— 
I. F. Cuttler. Furniture castor.—S. D. Kriiger. 
Modes of and apparatus for exhibiting, adver- 
tising, and attracting attention.—P. J. Davies. 
Liquid meters.—T. J. Smith. Apparatus to be 
fitted to lathe frames to facilitate the cutting of 
articles thereon (com.) 


(Continued on page 155). 
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The meeting of the Association was opened on Wednesday, 
September the 6th, by the presidential address of Professor 
Thomas Andrews, LL.D., F.R.S., of Belfast, which was, as 
a practical exposition of the state of science, fully equal to any 
former address; but as compared with some of those of recent 

~ years, does not possess that ad captandum force which people 
now look for in these utterances. 

The President’s address is not, however, the only address 
given at the British Association, for each President of the 
Sections gives one, and this year there have been at least two 
as attractive and instructive as any ever delivered by any 
President of the Association or former Section-President. These 
are the addresses of Sir William Thompson (Physical Science) 
and Sir George Campbell (Economic Science and Statistics). 
The former of these is specially noteworthy for some very 
pertinent remarks on the subject of the Patent Laws, which 
we have italicised :— 

Dr. Andrews, the president, after referring to the splendid scien- 


tificmemories connected with the city in which he spoke, proceeded — 


to review the progress made during recent years in the various 

departments of research to which the British Association devotes 

its ettention. The President then considered the actual condi- 
tion of scientific inquiry in Great Britain and Ireland, and 
warmly advocated the cultivation of the physical and natural 
sciences in their widest sense at every complete University, 
suggesting as an important stimulus the demand from the 
candidates for some of the higher degrees of proof of original 
power of investigation. Dr. Andrews concluded his able and 
most interesting address as follows :—‘‘ Whatever be the result 


, | of our efforts to advance science and industry, it requires no gift 
of prophecy to declare that the boundless resources which the 
; supreme Author and Upholder of the universe has provided for 
) the use of man will, as time rolls on, be more and more fully 


applied to the improvement of the physical and, through the 
improvement of the physical, to the elevation of the moral 
condition of the human family. Unless, however, the history 
; of the future of our race be wholly at variance with the history 
of the past, the progress of mankind will be marked by alter- 
nate periods of activity and repose; nor will it be the work of 
any one nation or of any one race. To the erection of the 
edifice of civilized life, as it now exists, all the higher races of 
the world have contributed; and if the balance were accurately 
struck, the claims of Asia for her portion of the work would be 
immense, and those of Northern Africa not insignificant. 
Steam-power has of late years produced greater changes than 
probably ever occurred before in so short a time. But the 
resources of nature are not confined to steam, nor to the com- 
bustion of coal. The steady water-wheel and the rapid turbine 
are more perfect machines than the stationary steam-engine ; 
and glacier-fed rivers with natural seservoirs, if fully turned 
to account, would supply an unlimited and nearly constant 
source of power depending solely for its continuance upon solar 
heat. But no immediate dislocation of industry is to be feared, 
although the turbine is already at work on the Rhine and the 
Rhone. In the struggle to maintain their high position in 
science and its applications, the countrymen of Newton and 
Watt will have no ground for alarm so long as they hold fast to 
their old traditions, and remember that the greatest nations 
have fallen when they relaxed in those habits of intelligent 
and steady industry upon which all permanent success depends.” 


Puysican Scrence.—The proceedings in this section com- 
menced at 11 o’clock, when its President (Professor Sir 
William Thompson) delivered the opening address, of which the 
following is an abridgement :— 

A conversation which I had with Professor Newcomb one 
evening last June in Professor Henry’s drawing room in the 
Smithsonian Institute, Washington, has forced me to give all my 
spare thoughts ever since to Hopkin’s problem of precession and 
nutation, assuming the earth a rigid spheroidal shell filled with 
liquid. Six weeks age, when I landed in England after a most 
interesting trip to America and back, and I became painfully 
Conscious that I must have the honour to address you here to- 


= 


should be the subject. 

With much that I had 
Philadelphia and out of 
and devotion, 


I came home, indeed, vividly impressed 
seen both in the Great Exhibition of 
of it, showing the truest scientific spirit 
the originality, the inventiveness, the patient, 


day, I wished to write an address of which science in America — 
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persevering thoroughness of work, the appreciativeness, and the 
generous open-mindedness and sympathy from which the great 
things of science come. 
** Beho@ Acyew Arpecdas 
de Kadpuov adecy.” 

I wish 1 could speak to you of the veteran Henry, generous 
rival of Faraday in electric-magnetic discovery ; of Pierce, the 
founder of high mathematics in America; of Bache, and of the 
splendid heritage he has left to America and to the world in 
the United States’ Coast Survey ; of the great school of astro- 
nomers which followed—Newton, Newcomb, Watson, Young, 
Alvan Clarke, Rutherford, Draper, father and son; of Com- 
mander Belknap and his great exploration of the Pacific depths 
by pianoforte wire with imperfect apparatus supplied from 
Glasgow, out of which he forced a success in his own way; and 
of Captain Sigsbee, who followed with like fervour and resolu- 
tion, and made further improvements in the apparatas by which 
he has done marvels of easy, quick, and sure deep-sea sounding 
in his little surveying ship Blake; and of the admirable official 
spirit which makes such men and such doings possible in the 
United States Naval Service. I would like to tell you, too, of 
my reasons for confidently expecting that American hydrography 
will soon supply the data from tidal observations, long ago 
asked of our own Government in vain by a committee of the 
British Association, by which the amount of the earth’s elastic 
yielding to the distorting influence of sun and moon will be 
measured ; and of my strong hope that the (‘compass Department 
of the American Navy will repay the debt to France, England, 
and Germany, so appreciatively acknowledged in their reprintof 
the works of Poisson, Airy, Archibald Smith, Evans, and the 
Liverpool Compass Committee, by giving in return a fresh 
marine survey of terrestrial magnetism to supply the navigator 
with data for correcting his compass without sights of sun or 
stars. I should tell you, also, of ‘‘Old Prob’s’’ weather warn- 
ings, which cost the nation 250,000 dols. a year, money well 
spent say the Western farmers, and not they alone; in this the 
whole people of the United States are agreed, and though De- 
mocrats or Republicans playing the ‘‘ economical ticket’? may 
for half a Session stop the appropriations for even the United 
States Coast Survey, no one would for a moment think of 
starving ‘*‘ Old Prob;’’ and now that 80 per cent. of his pro- 
babilities have proved true, and General Myers has for a month 
back ceased to call his daily forecasts ‘‘ probabilities,’ and has 
begun to call them indications, what will the Western farmers 
call him this time next year? The United States Naval Ob- 
servatory is full of the very highest science under the command 
of Admiral Davis. If to get on to precession and nutation, I 
had resolved to omit telling youthat I had there, in an instru- 
ment for measuring photographs of the Transit of Venus shown 
me by Professor Harkness (a young Scotchman attracted into 
the United States’ Naval Service) seen, for the first time in an 
astronomical instrument, a geometrical slide,—the verdict onthe 
disaster on board the Thunderer, published while I am writing 
this address, forbids me to keep any such resolution and compels 
me to put the question—is there in the British Navy, or in a 
British steamer, or in a British land boiler another safety-valve 
so constructed that by any possibility, at any temperature, or 
under any stress it car jam? and to say that if there is, it must be 
instantly corrected or removed. Can I go on to precession 
and nutation without a word of what I saw in the Great 
Exhibition of Philadelphia! In the United States Govern- 
ment part of it Professor Hilgard showed me the measuring 
rods of the United States Coast Survey with their beautiful 
mechanical appliances for end measurement, by which the three 
great baselines of Maine, Long Island, and Georgia were measured 
with about the same accuracy as the most accurate scientific 
measurers whether of Europe or Amercia have attained in com- 
paring two metre or yard measures. In the United States 
Telegraphic Department I saw and heard Elisha Gray’s splendidly 
worked out electric telephone actually sounding four messages 
simultaneously on the Morse code, and clearly capable of doing 
yet four times as many with very moderate improvements of 
detail; and I saw LEdison’s automatic telegraph delivering 
1,015 words in 57 seconds; this done by the long neglected ° 
electro-chymical method of Bain, long ago condemned in 
England to the helot work of recording from a relay, and then 
turned adrift as needlessly delicate for that. In the Canadian 
Department I heard “‘ To be or not to be ”—‘‘ there’s the rub,” 
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through an electric telegraph wire; but 
scorning monosyllables, the electric articula- 
tion rose to higher flights, and gave me 
passages taken at randcm from the New York 
newspapers as “8.8. Cox has arrived”’ (1 
failed to make out the 8S. 8. Cox), ‘‘the 
City of New York,” ‘‘Senator Morton,” 
‘¢The Senate has resolved to print a thou- 
sand extra copies,” ‘The Americans in 
London have resolved to celebrate the com- 
ing 4thof July.” All this my own ears heard 
spoken to me with unmistakable distinct- 
ness by the thin circular disc armature of 
just such another little electro-magnet as 
this whichI hold in my hand, The words 
were shouted with a clear and loud voice 
by my colleague-judge Professor Watson at 
the far end of the line, holding his mouth 
close to a stretched membrane, such as 
you see before you here, carrying a little 
piece of soft iron, which was thus made to 
perform in the neighbourhood of an electro- 


magnet in circuit with the line motions. 


proportional to the sonorific motions of the 
air. This, the greatest by far of all the 
marvels of the electric telegraph, is due to 
@ young countryman of our own, Mr. Gra- 
ham Bell, of Edinburgh and Montreal and 
Boston, now becoming a naturalized citizen 
of the United States. Who can but admire 
the hardihood of invention which devised 
such very slight means to realize the 
mathematical conception that, if electricity 
is to convey all the delicacies of quality 
which distinguish articulate speech, the 
strength of its current must vary contin- 
uously, and, as nearly as may be, in simple 
proportion to the velocity of a particle of 
air engaged in constituting the sound. The 
Patent Museum of Washington, an institu- 
tion of which the nation is justly proud, 
and the beneficent working of the United 
States patent laws, deserve notice in the 
Section of the British Asociation concerned 
with branches of science to which nine- 
tenths of all the useful patents of the world 
owe their foundations. I was much struck 
with the prevalence of patented inventions 
in the Exhibition; it seemed to me that 
every good thing deserving a patent was 
patented. I asked one inventor of a very 
good invention, ‘‘ Why don’t you patent it 
in England?” He answered, ‘‘The con- 
ditions of England are too onerous.” We 
certainly are far behind America’s wisdom 
in this respect. Jf Europe does not amend 
its patent laws (England in the opposite 
direction to that proposed in the Bills before 
the last two Sessions of Parliament) America 
will speedily become the nursery of useful 
inventions for the world. I ought to speak 
to you, too, of thealready venerable Harvard 
University, and of the Technological Insti- 
tute of Boston, created by William Rogers, 
brother of my Glasgow University colleague, 
Henry Rogers, the Cambridge of America, 
and of the John Hopkins University 
of Baltimore, which with* its youthful 
vigour has torn Sylvester from us, has 
utilized the genius and working power of 
Roland for experimental research, and 
three days after my arrival in America sent 
for the young Porter Poinier to make him 
a Fellow. But he was on his death-bed 
in New York, ‘‘ begging his physicians to 
keep him alive just to finish his book, and 
then he would be willing to go.” Of his 
book, ‘‘ Thermodynamics,’”’ we may hope 
to see at least a part, as much of the manu- 
script, and kind and able friends to edit 
it are left; but the appointment of a fel- 
lawship in the John Hopkins University 


come a day too late to gratify his noble: 


| ambition. But the stimulus of intercourse 
with American scientific men left no place 
in my mind for framing or attempting to 
frame a report on American science. Dis- 
turbed by Newcomb’s suspicions of the 
earth’s irregularities as a time-keeper, I 
could think of nothing but precession and 
nutation and settlements of the Equatorial 
regions, and meltings of Polar ice, and 
distortions of the earth produced by moon 
and sun; and so I can give you nothing 
to-day but a review of evidence regarding 
the physical conditions of the earth; its 
internal temperature; the fluidity or 
solidity of its interior substance; the 
rigidity, elasticity, and plasticity of its 
external figure; and the permunence or 
variability of its period and axis of rota- 
tion. The evidence of a high internal tem- 
perature is too well known to need any 
quotation of particulars at present. Suffice 
it to say that below the uppermost ten 
metres stratum of rock or soil sensibly 
affected by diurnal and annual variations 
of temperature, there is generally found a 
gradual increase of temperature down- 
wards, approximating roughly in ordinary 
localities to an average rate of 1 deg. centi- 
grade per 30 metres of descent, but much 
greater in the neighbourhood of active 
volcanoes and certain other special localities 
of comparatively small area, where hot 
springs, and, perhaps, also sulphurous 
vapours, prove an intimate relationship to 
voleanic quality. It is worthy of remark, 
in passing, that, so far as we know at 
present, there are no localities of excep- 
tionally small rate of augmentation of 
underground temperature, and none where 
temperature diminishes at any time through 
any considerable gap downwards below the 
stratum sensibly influenced by summer 
heat and winter cold. By a simple effort 
of geological calculus it has been estimated 
that 1 deg. per 30 metres gives 1,000 deg. 
per 30 kilometres, and 3,333 deg. per 100 
kilometres. This arithmetical result is irre- 
fragable, but what of the physical conclu- 
sion drawn from it with marvellous fre- 
quency and pertinacity that at depths of 
from 30 to 100 kilometres the temperatures 
are so high as to melt all substances com- 
posing the earth’s upper crust? It has 
been remarked, indeed, that if observation 
showed any diminution or augmentation of 
the rate of increase of underground tem- 
perature in great depths, it would not be 
right to reckon on the uniform rate of 1 deg. 
per 30 metres, or thereabouts, down to 30, 
or 60, or 100 kilometres. ‘‘ But observa- 
tion has shown nothing of the kind, and, 
therefore, surely it is most consonant with 
inductive philosophy to admit no great 
deviation in any part of the earth’s solid 


observation as far as the greatest depths to 
which we have reached.” Now, I have to 
remark upon this that the greatest depths 
to which we have reached in observations 
of underground temperature is scarcely one 
kilometre ; and that if any falling off of 
the rate of augmentation of underground 
temperature were sensible at a depth of one 
kilometre, this woulddemonstrte that within 
the last 10,000 years the upper surface of 
the earth must have been at a higher 
temperature than that now found at the 
depth of one kilometre. Such a result is, 
no doubt, to be found by observation in 
places which have been overflown by lava 
in the memory of man or a few years further 
back ; but if it were found for the whole 


earth, it would limit the whole of geological 


crust from the rate of increase proved by | 


history to within 10,000 years, or, at all 
events, would interpose an absolute barrier 
againt the continuous descent of life on the 
earth from earlier periods than 100,000 
years ago. Therefore, although search in 
particular localities for a diminution of the 
rate of augmentation of underground tem- 
perature in depths of less than a kilometre 
may be of intense interest, as helping us to 
fix the dates of extinet volcanic actions 
which have taken place within 10,000 
years or so, we know enough from tho- 
roughly sure geological evidence not to ex. 
pect to find it, except in particular locali- 
ties, and to feel quite sure that we shall 
not find it under any considerable portion 
of the earth’s surface. If we admit as pos- 
sible any such discontinuity within 900,000 
years, we might be prepared to find a sen- 
sible diminution of the rate at three kilo- 
metres’ depth, but not at anything less than 
30 kilometres if geologists validly claim as 
much as 90,000,000, of years for the length 
of the time with which their science is con- 
cerned. Now, this implies a temperature 
of 100 deg. Cent. et the depth of 30 kilo- 
metres, allows something less than 2,000 
deg. for the temperature at 60 kilometres, 
and does not require much more than 4,000 
deg. Cent. at any depth, however great, 
but does require at the great depths a 
temperature of, at all events, not less 
than about 4,000 deg. Cent. It would 
not take much ‘‘hurrying-up” of the 
actions with which they are concerned to 
satisfy geologists: with the more moderate 
estimate of 50,000,000 of years. This 
would imply, at least, about 3,000 deg. 
Cent. for the limiting temperature at great 
depths. If the actual substance of the 
earth, whatever it may be, rocky or 
metallic, at depths of from 60 to 100 
kilometres, under the pressure actually 
there -experienced by it, can be solid at 
temperatures of from 3,000 deg. to 4,000 
deg., then we may hold the former estimate 
(90,000,000) to be as probable as the 
latter (50,000,000), so far as evidence from 
underground temperature can guide us; if 
4,000 deg. would melt the earth’s substance 
at a depth of 100 kilometres, we must 
reject the former estimate, though we 
might still admit the latter; if 3,000 deg. 
would melt the substance at a depth of 60 
kilometres, we should be compelled to 
conclude that 50,000,000 of years is an 
over estimate. Whatever may be its age, 
we may be quite sure the earth is solid in 
its interior; not absolutely throughout its 
whole volume, for there certainly are 
spaces in volcanic regions occupied by 
liquid lava; but whatever portion of the 
whole mass is liquid, whether the waters 
of the ocean or melted matter in the 
interior, these portions ure small in 
comparison with the whole; and we must 
utterly reject any geological hypothesis 
which, whether for explaining underground 
heat or ancient upheavals and subsidencies 
of the solid crust, or earthquakes, or 
existing volcanoes, assumes the solid earth 
to be a shell of 30 or 100, or 500, 1,000 
kilometres thickness, resting on an interior 
liquid mass. This conclusion was first 
arrived at by Hopkins, who may, there- 
fore, properly be called the discoverer of 
the earth’s solidity. He was led to it by 
a consideration of the phenomena of 
precession and nutation, and gave it as 
shown to be highly probable, if not 
absolutely demonstrated, by his confessedly 
imperfect and tentative deduction, but 4 
rigorous application of the perfect hydro- 
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dynamical equations leads still more | 
decidedly to the same conclusion. But, 
interesting in a dynamical point of view as 
Hopkins’s problem is, it cannot afford a 
decisive argument against the earth’s 
interior liquidity. It assumes the crust 
to be perfectly stiff and unyielding in its 
figure. This, of course, it cannot be, 
because no material is infinitely rigid; 
but, composed of rock and possibly of 
continuous metal in the great depths, 
may the crust not as a whole be stiff 
enough to practically fulfil the condition 
of unyieldingness? No; decidedly it 
could not; on the contrary, were it of 
continuous steel and 500 kilometers thick, 
it would yield very nearly as much as if 
it were india-rubber, to the deforming in- 
fluences of centrifugal force and of the 
sun’s and moon’s attractions. Now, 
although the full problem of precession 
and nutation, and what is now necessarily 
included in it—tides, in a continuous 
revolving liquid spheroid, whether homo- 
genous or heterogeneous, has not yet been 
coherently worked out, [ think I see far 
enough towards a complete solution to say 
that precession and nutations will be 
practically the same in it as in a solid 
globe, and that the tides will be practically 
the same as those of the equilibrium theory. 
From this it follows that precession and 
nutations of the solid crust, with the 
practically perfect flexibility which it 
would have, even though it were 100 kilo- 
meters thick and as stiff as steel, would 
be sensibly the same as if the whole earth 
from surface to centre were solid and per- 
fectly stiff. Hence precession and nuta- 
tions yield nothing to say, against such 
hypotheses as that of Darwin, that the 
earth as a whole takes approximately the 
figure due to gravity and centrifugal force, 
because of the fluidity of the interior and 
flexibility of the crust. But alas for this 
“attractive sensational idea that a molten 
interior to the globe underlies a thin 
superficial crust; its surface agitated by 
tidal waves and flowing freely towards any 
issue that may here and there be opened 
for its outward escape,”’ as Poulett Scrope 
called it. The solid crust would yicld so 
freely to the deforming influence of the 
sun and moon that it would simply carry 
the waters of the ocean up and down with 
it, and there would be no sensible tidal 
rise and fall of water relatively to land. 
The state of the case is shortly this :— 
The hypothesis of a perfectly rigid crust 
containing liquid violates physics by 
assuming preternaturally rigid matter and 
dynamical astronomy in the solar semi- 
annual and lunar fortnightly nutations; | 
but tidal theory has nothing to say against 
it. On the other hand, the tides decide. 
against any crust flexible enough to per- 
form the nutations correctly with a liquid 
interior, or as flexible as the crust must 
be unless of preternaturally rigid matter. 
But now thrice to slay the slain; suppose 
the earth this moment to be a thin crust 
of rock or metal resting on liquid matter. 
Its equilibrium would be unstable. And 
What of the upheavals and subsidences? 
They would be strikingly analogous to 
those of a ship which has been rammed ; 
one portion of crust up and another down, 
and then all down. I may say with 
almost perfect certainty that, woatever 
may be the relative densities of rock solid 
and melted, at or about the temperature 


of liquefaction, it is, I think, quite certain 
that cold solid rock is denser than hot 


melted rock; and no possible degree of 
rigidity in the crust could prevent it from 
breaking in pieces and sinking wholly 
below the liquid lava. Something like 
this may have gone on and probably did 
go on for thousands of years after solidifi- 
cation commenced ; surface portions of the 
melted material losing heat, freezing, 
sinking immediately, or growing to 
thicknesses of a few metres when the 
surface would be cool and the whole 
solid dense enough to sink, ‘‘ This 
}'rocess must go on until the sunk portions 
of crust build up from the bottom a suffi- 
ciently close-ribbed skeleton or frame, to 
allow fresh incrustations to remain bridg- 
ing across the now small areas of lava pools 
or lakes. In the honey-combed solid and 
liquid mass thus formed there must be a 
continual tendency for the liquid, in con- 
sequence of its less specific gravity, to work 
its way up, whether by masses of solid 
falling from the roofs of vesicles or tunnels, 
and causing earthquake shocks, or by the 
roof breaking quite through when very 
thin, so es to cause two such hollows to 
unite or the liquid of any of them to flow 
out freely over the outer surface of the 
earth; or by gradual subsidence of the 
solid owing to thermodynamic melting, 
which portions of it under intense stress 
must experience according to my brother’s 
theory. The results which must follow 
from this tendency seem sufficiently great 
and various to account for all that we learn 
from geological investigation of earth- 
quakes, of upheavals, and subsidences of 
solid, and of eruptions of melted rock.”’ 
Leaving altogether now the hypothesis of 
a hollow shell filled with liquid, we must 
still face the question, how much does the 
earth, solid throughout, except small 
cavities or vesicles filled with liquid, 
yield to the deforming (or tide generating) 
influences of sun andmoon? This question 
can only be answered by observation. A 
single infinitely accurate spirit level or 
plummet far enough away from the sea to 
be not sensibly affected by the attraction 
of the rising and falling water, would en- 
able us to find the answer. But there are 
large annual and semi-annual changes of 
sea level, probably both differential, on ac- 
count of wind and differences of barometric 
pressure and differences of temperature of 
the water, and absolutely depending on 
rainfall and the melting away of snow, 
and the return evaporation, which alto- 
gether swamp the small semi-annual and 
annual tides due to the sun’s attraction. 
Happily, however, for our object there is 
no meteorolgical or other disturbing cause 
which produces periodic changes of sea- 
level in either of the fortnightly decina- 
tional or the monthly elliptic period; and 
the lunar gravitational tides in these periods 
are therefore to be carefully investi- 
gated in order that we may obtain 
the answer to the interesting question, 
how much does the earth as an elastic 
spheroid yield to the tide-generating in- 
fluence of sun or moon? Hitherto in the 
British Association Committee’s reductions 
of tidal observations we have not succeeded 
in obtaining any trustworthy indications 
of either of these tides. The Prince’s 
Pier landing-stage pontoon, unhappily 
chose for the Liverpool tide guage, can- 
not be trusted for such a delicate investi- 
gation; the available funds of calculation 
were expended before those—the long 
period tides—for Helbre Island could be 


attached, and three years of Kurrachee * 


gave our only approach to a result. Com- 
parisons of this, with an indication of a 
result which calculations on West Hartle- 
pool tides, at the expense of the Royal 
Society, seem to show possibly na sensible 
yielding, or perhaps more probably, some 
degree of yielding, of the earth’s figure. 
The absence from all the results of any 
indication of a 18°6 yearly tide (according 
to the same law as the other long-period 
tides) is not easily explaincd without 
assuming or admitting a considerable 
degree of yielding. Closely connected 
with the question of the earth’s rigidity, 
and of as great svientific interest and even 
greater practical moment, is the question 
—how nearly accurate is the earth as a 
timekeeper ? and another of, at all events, 
equal scientific interest—how about the 
permanence of the earth’s axis of rotation ? 
Peters and Maxwell, about 35 and 25 
years ago, separately raised the question, 
how much does the earth’s axis of rotation 
deviate from being a principal axis of 
inertia? and pointed out that an answer 
to this question is to be obtained by look- 


ing for a variation in latitude of any or 


every place on the earth’s surface in a 
period of 306 days. The model before you 
illustrates the travelling round of the in- 
stantaneous axis relatively to the earth in 
an approximately circular cone whose axis 
is the principal axis of inertia, and re- 
latively to space in a cone round a fixed 
axis. In the model the former of these 
cones, fixed relatively to the earth, rolls 
internally on the latter supposed to be 
fixed in space. [Peters gave a minute 
investigation of observations at Pulkova 
in the years of 1841-42, which seemed to 
indicate at that time a deviation amount- 
ing to equal to about 3-40 seconds of the 
axis of rotation from the principal axis. 


Maxwell from Greenwich, found seeming > 


indications of a very slight deviation— 
something less than half a second—but dif- 
fering altogether in phase from that which 
the deviation indicated by Peters, if real 
and permanent, would have produced at 
Maxwell’s later time. On my begging 
Professor Newcomb to take up the subject, 
he kindly did so at once, and undertook to 
analyse a series of observations suitable for 
the purpose, which had been made in the 
United States Naval Observatory, Washing- 
ton. A few weeks later I received from 
him a letter referring me to a paper by Dr. 
Nysen, of Pulkova Observatory, in which a 
negative conclusion as to constancy of 
magnitude or direction in the deviation 
sought for is arrived at from several series 
of the Pulkova observations between the 
years 1842 and 1872, and containing a 
statement of his own conclusions, which 
were also negative. From the discordant 
character of these results we must not, 
however, infer that the deviat.ons indicated 
by Peters, Maxwell, and Newcomb are 
unreal. On the contrary, any that fall 
within the limits of probable error of the 
observations ought properly to be regarded 
as real. There is, in fact, a vera causa in 
the temporary changes of sea level due to 
meteorological causes, chiefly winds, and 
to meltings of ice in the polar regions, and 
return evyaporations, which seems amply 
sufficient to account for irregular deviations 
of from one-halt to 1-2Uth seconds of the 
earth’s instantaneous axis from the axis of 
maximum inertia, or, as I ought rather to 
say, of the axis of maximum inertia from 
the instantaneous axis.” 


The conclusion of the address was occu- 
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pied with the estimated tidal retardation of 
the earth’s rotation, causing it to go slower 
(regarded as a timekeeper) at the end of a 
century by half a second per annum than at 
the beginning of the century; and with 
some startling results of Newcomb’s recent 
investigations in the lunar theory, seeming 
to show strange irregularities in the earth’s 
time keeping. 

The address was received with cheers, 
and a vote of thanks was accorded to Sir 
William Thompson. Papers were after- 
wards read by Professor James Thompson 
giving experimental illustration of the 
origin of windings of riversin alluvial plains ; 
by Mr. James Croll, on the transformation 
of gravity ; by Professor James Thompson, 
on metric units of force, energy, and power, 
larger than those on the centimetre gram 
second system; by Sir W. Thompson, on 
precessional motion of a liquid, or a new 
form of astronomical clock, with free pen- 
dulum actuated by independent governor, 
to give approximately correct uniform 
motion to escapement wheel, and on com- 
pass correction in iron ships. 

Grotocy.—In this section, Professor 
John Youny, M.D., presided. There was 
a very large attendance, the spacious class- 
room being filled during the whole day. 
Among those present were the President of 
the Association, Dr. Andrews, the Duke of 
Argyll, the Bishop of Down and Connor, 
Dr. Hooker, Professor Geikie, Professor 
Williamson, Professor Hull, Mr. Topley, 
Dr. Milne Hulme, Mr. T. Sopwith, the 
Rev. Dr. Jamieson, the Rev. D. J. E. 
Cumming, the Rev. W. Symonds, &c. 

The first business was the President’s 
address, which was received with cheers. 

The address of Professor Young was 
devoted to a criticism of current geological 
terminology. The aim of the paper was to 
show that the need for a great extension of 
geological time was rather due to the 
biologists than the geologists; the former 
requiring more time for organic evolution 
than seemed to be covered by the migration 
of species and their modification in transit. 
The assumptions to which Dr. Young 
chiefly referred were, that there were, 
necessarily fossiliferous strata anterior to 
the Lementian, and that the missing strata 
made up an important thickness of rock. 
He further gave reasons for doubting 
whether we are yet in a position to give 
even approximate guesses at the time 
needed for the denudation and deposit of 
any given thickness of rock, and deprecated 
the notion that astronomers and physicists 
had exhausted the possibilities of secular 
changes. He looked to the rising school of 
geologists, who were besides competent 
mathematicians and physicists, for the 
most important advance to be locked for 
in the immediate future. Thanks having 
been voted to the Professor, 

The Duke of Argyll read a very interest- 
ing paper on the Physical Structure of the 
Highlands, in connexion with their geo- 
logical history, in which he referred to 
the West of Scotland; in the capital of 
which we are assembled, is not rich in de- 
posits which illustrate the passage of 
animal life from the types which have 
become extinct to those which are of more 
modern origin and which still survive. No 
bone caverns have been discovered of im- 
portance, and, with one exception, however, 
river gravels and estuarine deposits have 
not been especially productive. That ex- 
ception is, indeed, a feature. It was in 

his valley of the Clyde that the late Mr. 


Smith, of Jordan-hill, first discovered 
those indications of antarctic climate 
recently prevailing which have ever since 
constituted a large and important branch 
of geology, and the full interpretation of 
which still presents some of the most 
curious problems with which we have to 
deal. But our palwozoic areas, except the 
coal measures, are to a large extent 
singularly unfossiliferous; neither the 
Scottish oolite nor lias have yielded any 
remarkable additions to the curious fauna 
of which in England and elsewhere they 
have yielded abundant specimens. But, 
on the other hand, perhaps no area of 
country of equal extent in any quarter of 
the world presents more remarkable 
phenomena than the West of Scotland in 
connexion with those causes of geological 
change which have determined the form of 
the earth’s surface, and have given to its 
physical geography those features of 
variety and beauty which are the increas- 
ing delight of civilized and instructed men. 
His Grace then proceeded to the considera- 
tion of tke various geological features of 
the country, stating that it would, I think, 
be affectation to pretend that our science 
enables us to follow with anything like 
distinctness of conception the exact nature 
and sequence of operations which through 
such a vast lapse of time had brought 
about the final result, but I believe in 
something like the following general out- 
line of events:—First, that subsequent 
not only to the consolidation, but probably 
also to the metamorphism of the lower 
silurian deposits, the whole area of the 
western and central Highlands became an 
area. That kind of disturbance arose 
from lateral pressure, due to secular cool- 
ing, and consequent contraction and sub- 
sidence of the crust of the earth. Second, 
that the crumpling contortion and tilting 
of the silurian beds which we now see 
arose from that disturbance. Thirdly, 
that then were determined those great 
general lines of strata running from north- 
east to south-west, which are to this day 
a prominent feature in the physical 
geography of the country. Fourthly, that 
during that period of disturbance, and as 
part of the movement which then took 
place, the disturbed rocks fell inwards 
upon materials at a great heat, which rose 
in a pasty state along the lines of least 
resistance, and thus came to occupy the 
various positions sometimes interpolated 
among the sedimentary beds. Fifthly, 
that to this period, and to this method 
of protrusion, we owe some at least of 
the measures of granitic material which 
are abundant in the Highlands in par- 
ticular; that to this period belongs the 
porphyritic granites on the north shores of 
Loch Fyne. Sixthly, that during the 
later ages of the paleozoic period volcanic 
action broke out at various points, accom- 
panied by great displacement and disloca- 
tion of strata, and that to this, with the 
denudation which followed, we owe much 
of the very peculiar scenery of the south- 
western coasts, especially in the district 
of Lorne, in Argyleshire. Seventh, that 
we have no proof that the Central High- 
lands were ever under the seas which laid 
down the deposits of the later palcozoic 
age. Eighth, that such evidence as we 
have points rather to the conclusion that 
they were not under those seas, since such 
fragments as remain of the old red and 
carboniferous rocks appear to have been 
deposited round the bases and in the 
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marginal hollows of the silurian rills, 
Ninth, that, in like manner, we have no 
evidence that the great mass of the 
Western or Central Highlands were ever 
under the seas of the secondary ages, 
which, on the contrary, appear to have 
deposited their sediment upon an area out- 
side of, but probably surrounding, the area 
of those Central Highlands, and certainly 
upon the eastern and western flanks. 
Tenth, that the whole area of the inner 
Hebrides and of the waters dividing them, 
together with some portion of the main- 
land, as in Moven, was an area occupied 
by secondary rocks. Eleventh, that in the 
tertiary ages—probably in the socene and 
certainly in the miocene—those rocks 
formed the bases of a great land of un- 
known extent, very probably extending 
for a great distance both to the east and 
west of the present coasts of Scotland and 
embracing the northof Ireland. ‘Twelfth, 
that this country became in the miocene 
age and possibly has been the scene of 
great volcanic outbursts, which covered it 
in the vast sheets of lava and broke up its 
sedimentary rocks with every form of in- 
trusive plutonic matter. Thirteenth, that 
later in the tertiary periods and perhaps 
as late as the pleiocene this volcanic 
country was itself broken up by immense 
subsidences and upheavals, giving both 
occasion and direction to the agencies of 
denudation and to enormous removal of 
material. Fourteenth, that this tertiary 
country had been thus broken up and 
nothing but its tragments left when the 
glacial epoch began, and that the main 
outlines of the country as we now see it 
had been already determined when glacial 
conditions were established. Fifteenth, that 
thus the work of the glacial period has 
been simply to degrade and denude pre- 
existing hills and to deepen pre-existing 
valleys. Sixteenth, that during the glacial 
epoch there was a subsidence of land to 
the depth of at least 2,000ft. above the 
level of the present sea, and again a re- 
elevation of the land to its present level. 
Seventeenth, that this re-elevation has 
not restored the land to the level it stood 
at before the subsidence began; but has 
stopped greatly short of it, and that the 
deep arms of the sea, or lochs, which 
intersected the country and some of the 
deeper fresh water lakes, such as Loch 
Lomond, are the valleys still submerged 
which at the beginning of the glacial epoch 
were high above the sea and furrowed in 
flanks of loftier mountains ; that during the 
glacial period the work of denudation and 
degradation was done, and done only, by ice. 
In conclusion, his Grace said, ‘‘ Let me re- 
peat that, whether this conclusion is correct 
or not—and I am well aware of the many 
difficulties which surround it—the general 
fact of submergence and re-elevation is, 
perhaps, as certain as any conclusion of 
geological science, and that the consequences 
of it in accounting for the distribution of 
gravels and the most recent changes of 
deundation have never as yet been worked 
out with anything approaching to consis- 
tency or completeness.’’. 

Professor Geikie, F.R.S., remarked that 
those who had watched recent discussion in 
physiographical geology might have been 
prepared, as he himself was, for a much 
greater divergence of opinion between the 
views expressed by the Duke of Argyll 
and those entertained by the younger 
school of geologists. While expressing his 
gratification at this approach, and at the 
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very clear and eloquent views of the author 
of the paper, he ventured to point out some 
points where the arguments seemed faulty. 
He showed that the Highlands might have 
been covered with old red sandstone, and 
that the antiquity of the present mountains 
could not be traced back to the primeval 
upheaval to which undoubtedly the general 
mass of Highland land was due. He 
pointed out that the absence of raised 
beaches could not be regarded as a disproof 
of the former presence of the sea, but 
indicated a period of pause during either a 
rapid or protracted upheaval. 

Professor Harkness fully agreed in what 
Professor Geikie had said in reference to 
the great value of the communication of 
his Grace. There were, however, some 
points to which he must take exception. 
He considered that the arrangement of the 
strata which form the metamorphic rock of 
the Highlands was not so difficult to un- 
ravel as some inferred. The southern 
portion of the series in many spots afforded 
clear section of the sequence and contor- 
tions, and he would specially refer to the 
section between Loch Ky and Glen Lyon. 
This section afforded clear evidence of 
mountains lying in a synctinal trough, a 
circumstance which could not be accounted 
for by contortions producing hills and 
valleys. He also agreed with Professor 
Geikie in considering that the old red sand- 
stone formerly covered a very large portion 
of the metamorphic rock, and he was more 
disposed to refer the outline of the Highland 
to superficial denudations than elevations 
or subsidencies of metamorphic strata. 
He referred tothe importance of an investi- 
gation of the glaciation of the Outer 
Hebrides in any effort to solve the glacia- 
tion of the Highlands and Islands. He 
had for several years taken observations in 
these islands in regard to this subject, and 
the conclusions he had come to were that 
the whole of these outer islands had been 
glaciated from the Atlantic to the West; 
secondly, that during the period of sub- 
mergence in the glacial epoch icebergs and 
floes had dropped blocks on all our islands, 
many of which were finally perched ; 
thirdly, he thought that local glaciers had 
also existed in Harris, at least, if not in 
South Uist. The glaciation of the Outer 
Islands was remarkably fine and should 
be visited by all interested in the gla- 
ciation of Scotland. Mr. Thomson had 
examined the conglomerates from the Mull 
of Kintyre to Loch Inver, in Ross-shire, 
and had never found a single section of the 
strata that contained similar pebbles and 
boulders to those found on the shores of 
Jura and Islay. He could not agree with 
Mr. J olly in saying that the drifted boulders 
found in the Island of Lewes had all dritted 
from the West. | Many were traceable to 
the main land Cambrian age, and found in 
Gare Loch and neighbourhood. In refer- 
ence to the fluxures of the valleys he quite 
agreed with his Grace, and referred to 
Sarbert Lochfine, where there was one 
great flexure, rocks being contorted and 
broken up into every conceivable aspect ; 
the great depth of water in Lochfine in- 
ducing the belief that the contour of the 
country was established previous to the de- 
position of the mesozoic rocks. 

The Rev. H. W. Crosskey remarked that 
the general glacial phenomena of Scotland 
could be explained without recurrence to 
the ice sheet. These phenomena were 
largely connected with local conditions. 


The absence of any positive marks or sea locally speaking, one of the most self-’ 


| different peoples of India. 


beaches was no proof against submergence. 
In many cases a small deposit accidentally 
discovered proved the submergence of miles 
of country. Some great salient facts in the 
order of events stood fairly established. In 
the first instance the land stood at a higher 
level. This was proved by remains of 
rivers beneath boulder clay, and other 
facts. Subsidence then occurred, and 
glacial shell clays were deposited. Owing 
to subsequent re-elevation a slight subsi- 
dence probably again took place previous 
to the final upheaval. As regards the last 
upheaval, he held that it took place 
gradually. Examination of the clays 
showed a quick passage from marine to 
estuarine conditions. He agreed with his 
Grace that the last upheaval was probably 
at a recent period, but it must be remem- 
bered that the highest beds of fossils of the 
series consisted of glacial forms. He asked 
attention to the great general order of the 
succession of beds. 

Professor W. C. Williamson, as a student 
of the Midland drifts, was surprised at the 
apparent agreement among the Scotch 
geologists in their non-recognition of 
Agassiz’s ice sheet. He was not able to 
acquiesce in their views on two grounds. 
The question turned upon the meaning of 
the terms glacicta and ice sheet, which 
were terms representing relative magni- 
tudes. The ice covering of Greenland was 
practically an ice sheet, and yet that it 
must have a coastward motion was shown 
by the icebergs which continually and 
through long ages broke away from it 
without reducing its area. In the like 
manner the Antarctic ice along which the 
Erebus ‘and Terror sailed for hundreds of 
miles without break, more than mast high 
above the water, and seven or eight times 
that amount below it, must have a similar 
motion. Again, the condition of the lower 
sill, a true moraine profonde, devoid of all 
traces of marine life, could not be explained 
except on the supposition of a sub-glacial 
origin, a position which all life was ex- 
cluded, a condition intelligble on the sup- 
position of formation under a broad ice 
sheet. 

Mr. Gwyn Jeffreys and Mr. Pengelly 
also took part in the discussion. The 
Duke of Argyll briefly replied, and thanks 
were accorded to his Grace for his interest- 
ing paper. 

Economic Scrence anv Srartistics.—The 
section of Economic Science and Statistics 
met in the Greek class room. Sir George 
Campbell, President of the section, was sup- 
ported on the platform by Lord O’ Hagan, 
Mr. James Heywood, F.R.S., Dr. Jack, 
Sir Rawson Rawson, K.C.B., Mr. R. F. 


Fellowe, Mr. Edwin Chadwick, C.B., Mr. 


J. Murch, Mr. G. H. Bohn, and Dr. Bed- 
dow, F.R.S. There was a good attendance 
of members of the Association. 

The President opened the proceedings 
by reading his address, of which the fol- 
lowing is an abridgment :—After adverting 
to the value of statistics, and remarking that 
it is especially necessary to distinguish be- 
tween figures which are really ascertained 
and those which are merely drawn by de- 


ductions from rough and conjectural facts, 


he added :—In my own experience I have 
been particularly struck by the light thrown 
on our institutions by a comparison with 
those lately and now existing among the 
Of the history 
and use of local institutions we may learn 
very much in India. That country was, 


governed countries in the world in native 
times. In all parts of this island, while 
the civic constitutions of the ancient burghs 
have been preserved, the self-governing 
institutions of the country at large have 
almost entirely disappeared, leaving only a 
few fossil remains to testify to their pre- 
vious existence. On the continent of 
Europe the old communes retain a good 
deal of vitality, but it is in India under 
native rule that we see these institutions in 
full vigour and working order. That 
little Republic, the village community of 
India, has come to be looked on as an 
interesting old relic, rather than as the 
subject for modern imitation. In my 
opinion we may draw from it a very large 
store of economic knowledge which may 
be very useful to us. I believe that the 
more we introduce into India true economic 
science the more it will be apparent that 
we have taken on ourselves too heavy a 
burden—that too great a centralization is 
a mistake, and that in a country where 
political freedom on a large scale is im- 
possible, the only satisfactory resource is a 
large measure of the local government to 
which the people are accustomed. The 
tenure of land is another subject on which 
great light is thrown by Indian experience. 
After an intimate acquaintance with the 
tenures which we there find in existence 
and those which our system has created, 
we seem to have before us a picture of the 
rise and progress of property in land. 
Among the communities holding land we 
have manifest traces of the old system of 
partition and re-partition; we have before 
our eyes the gradual decrease of that old 
system and the gradual growth of the in- 
dividual tenure of the lands under the 
plough, with common use of the pasture 
lands, the wood, and the water on a tenure 
strictly analogous to that of English 
commons, we have the struggles between 
the Lords and the Commoners, and ques- 
tions between the Commoners and the 
landless members of the community just 
as we have had in this country; then we 
have the growth of English ideas of 
property in land; we have the overlord, 
the Zemindar no longer holding in feudal 
tenure, and receiving customary dues and 
services, but turned by us into a rent 
receiver; we have the struggle of the rent 
receiver influenced by our ideas to turn 
the privileged cultivator into a tenant pure 
and simple to appropriate the commons 
and to establish absolute property ; we have 
the emancipation of some cultivators and 
copyholders the subsidence of others put 
unto rackrented tenants at will, and then 
into labourers. All these stages in the 
tenure of land we have in the Indian 
countries where the Zemindar system has 
prevailed. In other parts of India 
where the Government has recognised 
the rights of and dealt with the ryots direct 
we have the rapid development of small 
property in land in all the : incidents 
of that form of property in which 
in many parts of Europe we are familiar. 
The subject of small cultivation seems to 
derive a new interest from what is now go- 
ing on in regard to the emancipated Africans 
in the the United States of America and 
elsewhere. 1 understand that the culti- 
vation which has already made the produce 
of the American cotton districts almost or 
quite equal to that before the war 1s for the 
most part the cultivation of small indepen- 
dent negro cultivators, who raise cotton on 
a system much the same as that ander 
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which the ryots of India or metayers of 
Italy cultivate small farms. There seems 
to be among the dark races of India and 
Africa a dislike to regular hired labour and 
a preference for independent labour on their 
own account, which makes them prefer 
small farming to service, or at all events 
leads to their doing better work on their 
own farms. There has been, I think, a 
disposition to undervalue the agricultural 
skill of the Indian ryot, and if it should 
prove that in advanced America, under free 
institutions, the cultivation of an article of 
great value and high quality is best carried 
on by small black farmers, we may well 
believe that in other countries, too, great 
results may be obtained by the same sys- 
tem. The settling down to honest labour 
of the American freedmen is an example 
full of promise, I hope, for the African 
race throughout the world. If in all the 
countries where the state of black freedmen 
is still uncertain they can be thus settled, 
a great end will be achieved, and in Africa 
itself we may hope that in countries now 
torn by war and slavery a guiding hand 
may lead the African race to peaceful, pros- 
perous, and happy times. Very intimately 
connected, too, with this question is that 
great and most difficult subject of pauperism. 
Poor Indian ryots manage to get on with- 
out poor laws, because they are prudent 
self-workers ; the poor Irish farmers for the 
most part do the same. In most European 
countries there are no poor laws, yet when 
the people of the country are reduced to the 
position of labourers poor laws become a 
necessity. (Hear, hear.) It is found in 


practice that people living on wages do not | 


make the same provision for themselves and 
their helpless relations that self-workers do. 
(Hear, hear.) There has been a strong 
disposition to meet this tendency by a more 
severe administration of the poor laws 
by driving poor people into the workhouse. 
I confess that I doubt the efficacy of this 
system. At any rate, I think it may 
be carried too far, and I was glad to hear 
Mr. Walter, of the Zimes, make a manly 
stand against it in his place in the House 
ef Commons.. (Cheers.) At the same 
time, I admit that there are two sides to 
the question, and I expect some important 
discussion upon it in this Section on 
to-day. It is for us to treat the matter 
scientifically and to consider the principles 
on which poor relief is founded. The 
Scotch are a logical people, and they are 
inclined to take the view that payments 
to the poor rates are a kind of insurance. 
They pay rates when they are well to do, 
and they think they are well entitled to 
pensions from the rates when they are 
disabled. Is this view acorrect one, or, if 
not, what is the real principle of poor-rates 
and poor relief? I think that these are 
questions which must be answered by 
those who would take a severe view of the 
relief system. I am inclined to doubt 
whether English doctrinatres or Central 
Boards can much improve on our careful 
and prudent system of out-door relief 
administered bv local bodies who 
thoroughly know their own _ people. 
(Hear hear.) He would be a bold man, 
indeed, who wonld prophesy the value of 
silver, and compared with gold a few years 
hence, I shall certainly not attempt to do 
so. There are countries, China especially, 
of which we know very little; and I 
apprehend that the course of the silver 
market will very greatly depend on the 
action of the States of the Latin Union 


and the United States of America. 
disposition of the Government of India 
seems to be to adopt a waiting policy, and 
there are not sufficient data to enable any 
one to pronounce with confidence that this 
course is wrong. ‘‘ When in doubt what 
to do, try how it will answer to do 
nothing,” is a maximof much value. The 
only plan to which personally I have a 
little inclined is to put more silver into 
the rupee, and that would not be safe till 
we are sure that the change in the relative 
value of the precious metals is permanent. 
On one point only in connection with 
this subject I should like to say something 
further. The belief has been expressed, 
and the Silver Committee has accepted the 
suggestion, that India is likely to absorb 
an increased and increasing quantity of 
silver for currency purposes. This I 
greatly doubt. It is said in many parts 
of India that silver is yet little known for 
purposes of exchange, most transactions 
being conducted by the primitive method 
of barter. This, I think, quite a mistake. 
I have as wide an experience of India as 
most men, and I know no part of India 
where traffic is by barter for want or 
ignorance of coin, except the most remote 
Hill regions of the most savage and un- 
explored Aboriginal tribes which are yet 
hardly known even ‘geographically. The 
Hindoos are a very old people; they used 
coin freely when we had none, and they 
have not forgotten the use of it. I should 
say that the special feature of their tran- 
saction is the use of a great deal of coin 
in cases where we should use notes, 
checks, or bills, and my impression is the 
opposite of that which has been suggested. 
When I first went to India very large 
quantities of coin were hoarded. Every 
prosperous native Prince who managed his 
finances well according to native ideas 
hoarded very large sums in coin. On the 
occasion of successions, minorities, and 
otherwise, we ascertained the reality of 
these hoards, and the weight and 
power of a prince or noble was esti- 
mated by his store of treasure. So in 
grades below there was much disposition 
to put by stores of rupees, and the pro- 
sperous peasant, like the Frenchman, either 
buried rupees in his hut or made them into 
ornaments for his tamily—a little capital 
to be converted into cash when necessity 
arose. Till very recently paper money 
was wholly unknown, aad even yet it 
is used only to a very minute degree 
compared with its use in European 
countries. Now that the country is more 
opened up every day, that there is confi- 
dence in British peace, that new channels 
of enterprize, new wants and ideas are 
developed, I believe that the habit of 
hoarding coin diminishes, and that native 
Princes and nobles spend their money in 
many new ways. When they accumulate 
they lend it to the British Government to 
make railways in their territories or un- 
dertake enterprises of their own or put it 
in ‘‘Government paper;” smaller people 
travel by railway, enter into speculations, 
and utilize their money instead of hoarding 
it. In one direction, as people become 
richer, the ornaments on their wives and 
children may become more valuable; but 
in another direction there is less hoarding 
of capital in this form. Ina country where 
the coin of legal tender is so bulky as 
silver, there is much greater occasion to 
use paper money freely than where the 
currency is gold. I see not why, as confi- 
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dence in our notes increases, that they may 
not come to be used 10 or 20 or 50 times as 
much as at present—why notes for large 
sums and silver for smaller sums should 
not constitute the currency for transactions 
for which copper suffices. If the. tendency 
of things should be at all in the direction 
which I have indicated, it would follow 
that while we might understand the ab- 
sorption of a vast amount of silver in the 
past century, we might also suppose that 
the tendency thus to absorb that metal 
would continue. As education fits a man 
for his duty in the scheme of economy, so 
dissipation of various kinds unfits him, and 
we can hardly exclude from economic 
science the effect of the abuse of stimulants 
—I was going to say use and abuse, but I 
think it may be doubtful whether there is 
any real use for stimulants at all. The 
address then referred to the comparative 
effects of pure stimulants and narcotics. 
The remainder of the address referred to 
the advantage of codification of the law 
and criminai jurisprudence, in which he 
thus refers to flogging as a punishment. 
After a great experience I am myself much 
convinced that of all forms. of corporal 
punishment flogging is the most uncertain, 
ineffective, and dangerous. In a light and 
simple form it is good for juvenile 
delinquents, whose offences are petty and 
whom we would not contaminate by a first 
imprisonment, and flogging is to some 
natures a material addition to other 
punishments; but as soon as we try to 
carry it beyond this we are placed in this 
dilemma—that a flogging which is safe is 
an insufficient punishment. A more 
severe flogging is a sort of lottery. 
Nineteen or 99 men it may not harm; the 
twentieth or hundredth it will kill. 

Lord O’Hagan proposed the cordial 
thanks of this Assembly be offered to Sir 
George Campbell for the address which you 
have heard. 

Mr. James Heywood seconded the mo- 
tion, which was adopted by acclamation. 

Sir George Campbell having briefly 
acknowledged the compliment, 

Mr. Heywood read the report of the 
Metric Committee, which recommended 
the introduction of an uniform system of 
weights and measures. 

Mr. Fellows moved the adoption of the 
report. The law had declared the metric 
system legal, but had not made pro- 
vision for verification avcording to the 
standerds. 

Mr. E. Chadwick seconded the motion. 

A short discussion ensued, some members 
being of opinion that as they had made 
little or no progress on the question it 
should be dropped for at least ten years, 
and others that the committee should be 
re-appointed. The report was received 
without binding the section to everything 
it contained, the chairman expressing 8 
hope that in the meantime steps should be 
taken for the unification of our own 
weights and measures. If the American 
dollar were so treated that five should go 
to the pound, if five francs should go to 
the dollar, and if they put a little more 
silver in the rupees, so that ten rupees 
might go to the pound, important steps 
would be taken towards a uniform system 
of international coinage. 

Two papers were next read by Mr. W. 
Tullack, on the boarding out of pauper 
children in England; by Mr. A. M’Neel 
Caird on some special evils of the Scottish 


| Poor Law. 


| 
| 


© 


io ® 


Seem HE SMR 


October 1, 1876. 


THE SCIENTIFIC AND LITERARY REIEW,. 


149 


THE SCIENTIFIC REVIEW 


AND 


Scientific und Fiterary Hebieh 
Is published at the 
OFFICES, 21, COCKSPUR STREET, CHARING CROSS, 
LONDON, S8.W., 


On the Ist of every Month, and sent post free on prepayment 
of the Annual Sunscerption or 6s. 6d.; or it may be had 
by order, from Messrs. KENT CO., Paternoster Row, 
or any Bookseller or Newsagent in the kingdom, price 6d. 
per copy. 


The Sctentrric Review, being well read by Manufacturers and 
Capitalists interested in inventions and enterprises for the 


promotion of industry, will be found a desirable medium to 
many Advertisers. 


To Correspondents :—Sctentiric ComMuNiIcaTIONs AND Booxs 
FoR Review to be addressed to the Editor at this office; as also 
letters respecting ADVERTISEMENTS, Svusscriptions, &c.— 
Correspondents are desired to keep copies of their communica- 
tions, as the Editor cannot undertake to return them. 


Editor's Office: 21, Cockspur Street, Charing Cross, S.W. 


THE INVENTORS’ INSTITUTE, 
4, ST. MARTIN’S PLACE, TRAFALGAR SQUARE, LONDON. 
ESTABLISHED Ist May, 1862. 
Past Presidents : 


Sik Davip Brewster, K.H., LL.D., F.R.S., &c., from the 
establishment of the Inventors’ Institute, till his decease, 
February, 1868. Ricnarp Grosvenor, M.P. 


President, SIR ANTONIO BRADY. 
TO MEMBERS OF COUNCIL. 


The Session 1875-6 being ended, Council meetings according to 
notices, which will be sent by post. 


Subscriptions are payable to Mr. G. A. Srrerron, the Re- 


ceiver, 4, St. Martin’s-place, S.W., who is the proper official to 
give receipts. 


F. W. Campry, Sec. 


Proceedings of the Justitute. 


THE usual monthly meeting of the Executive Council of the 
Institute was summoned on the 31st August at the Secretary’s 
Office, 46, Southampton-buildings, Chancery-lane, but August 
being one of the vacation months of the ‘Institute, no special 
business was transacted. The Secretary was, however, directed to 
‘pply to various members residing in or near Glasgow, asking 
them to attend the meeting of the British Association, and watch 
the proceedings of that body on the Patent Laws. The 
official announcement of several new menibers terminated the 


proceedings, 


Hlonthly Notices. 


Another small planet was, according to a recent telegraphic 
announcement, discovered by Prof. Peters, of Hamilton College, 
Clinton, U.S. This raises the number of that astronomer’s 
planetary discoveries to twenty-five. And the Atlantic cable 
conveyed intelligence, on August the 30th, of the discovery of 
still another small planet by Prof. Peters, which will reckon 
as No. 167, and is the tenth found since the commencement of 
this year. 

Dr. Asa Gray, the eminent American botanist, has collected 
his essays on the Darwinian theory into a volume, under the 
title of ‘‘Darwiniana: Essays and Reviews pertaining to 
Darwinianism.”” Dr. Gray is well known as a firm though 
discriminating supporter of Mr. Darwin’s views. 

The Report of the Meteorological Committee of the Royal 
Society for 1875 has just been published. The Report shows 
that considerable attention has been paid to ocean meteorology ; 
that the arrangements for weather telegraphy are now fairly 
complete, and that the land meteorology of the British Islands 
continues in operation without material change. 

For future meetings of the British Association the General 
Committee has determined to so arrange the commencement of 
the sectional meetings that the presidential addresses shall 
not be delivered simultaneously in the several sections. The 
effect of this regulation will be to give members an oppor- 
tunity of hearing more than one of these addresses. Dr. Allen 
Thomson, Professor of Anatomy in the University of Glasgow 
has been nominated President-elect of the British Association. 
The next meeting will he held at Plymouth in August, 1877. 

The death of the eminent microscopist, Dr. Christian Gottfried 
Ehrenberg, of Berlin, who died on the 27th of June, at the age 
of eighty years, is announced by the German journals. 

A recent number of the Proceedings of the Royal Society con- 
tains a paper embodying the results of the monthly observations 
of magnetic dip, horizontal force, and declination, made at the 
Kew Observatory from April, 1869, to March, 1875, inclusive: 
It is the third six-year series of magnetic observations made 
there, the first being communicated to the Society by Sir E. 
Sabine, and published in the Philosophical Transactions for 1863. 
The progressive diminution in the value of the dip continues to 
be shown, as well as a semi-annual inequality, which appears to 
be of variable amount. The total magnetic force, as in both the 
previous series, is greater in the winter (October to March) than 
in the summer (April to September) period. In the series now 
under discussion, the measure of that greater intensity is 
0:00500; whilst in the first series investicated by Sir E. Sabine, 
it was 0°00317; and that in the second six-year series, 1863 to 
1869, was 0:00363. The observations of the absolute declination 
show a continuous diminution of about 8 per year; comparing 
which with that determined by Sir E. Sabine, it appears to be 
on the increase, as was surmised before. The semi-annual in- 
equality is also considerably larger. 

Silver discoveries have (we learn from the Scientific American) 
been made in the vicinity of Arthur’s Landing, on the north 
shore of Lake Superior, about 200 miles north-east of Duluth. 
A miner dropped down upon some crumbled quartz containing 
native silver. The rock is expected to yield 3,500 dols. or 5,000 
dols. per ton. 

The Crystallized Glycerin, exhibited by Dr. Armstrong at the 
Chemical Society, London, is well worthy of attention, we 
therefore now notice it. The solidification took place while the 
glycerin was being agitated on a railroad journey in cold weather 
last winter. Dr. Odling mentioned the curious fact that hydro- 


cyanic or prussic acid is an excellent test for the purity of 
glycerin, the slightest admixture of any foreign substance caus- 
ing the glycerin to turn yellow in a short time if a little hydro- 
cyanic acid be stirred into the liquid. 
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Achiews, 
DR. WHITE’S WARFARE OF SCIENCE. 
“‘The Warfare of Science.” By Andrew 
Dickson White, LL.D. With Prefatory 


Note by Prof. Tyndall. London: H. §8. 
King and Co. 


POLEMICS in science and theology will find 
in this work a most temperate and agree- 
able contribution to the apparently never- 
ending controversy as to their antagonism. 
Dr. White shows by a historical survey, 
that ‘‘in all modern history interference 
with science in the supposed interest of 
religion, no matter how conscientious such 
interference may have been,” has done no 
good. The two principal chapters, as might 
be expected, are those of geology and 
astronomy. The story of the Copernican 
astronomy and Galileo is well told. 

Dr. White gives us not only the facts of 
Galileo’s condemnation, but the explanations 
put forward in later times by some of the 
apologists of the Church of Rome. One 
suggestion is that the popular notion of the 
proceedings is all a mistake, and that it was 
a mere question of contempt of court; 
which is against all the evidence. Another 
is that the condemnation was not ex cathedra, 
nor the act of the Church, but a mere act of 
the Pope in his fallible capacity; however, 
this has the disadvantage of being against 
the whole weight of contemporaneous under- 
standing and a good deal of subsequent 
affirmation by high authorities. The third 
proposition is, that if the Church did go 
wrong, it was not her fault, but arose from the 
difficulty in the Scriptures themselves, con- 
taining words which have every appearance 
of denying the earth’s motion. This is a fine 
commentary on the verity of the dogma of 
infallibility ! 

The suppression of Roger Bacon’s re- 
searches Dr. White pertinently puts forward 
as a robbery of the nineteenth as well as the 
thirteenth century. Dr. White does not 
limit his attention to the doings of the 
Roman Church, for he asks us to note 
‘“how, down to the present time, the two 
great universities of Protestant England 
ae have excluded the natural and 
physical sciences as far as possible.” 


CASSELL’S DICTIONARY OF 
COOKERY. 


‘** Cassell’s Dictionary of Cookery,” with 
numerous Engravings and full coloured 
Plates. Part IX. Petter and Galpin. 
London, Paris, and New York. 


THE present part of this valuable work fully 
equals the high character of its predecessors. 
As we must all eat, and many of us cannot 
eat without having something appetising, yet 
wish to partake of wholesome can, cookery is 
by no means one of those insignificant ques- 
tions that may well be left to the household 
drudges; moreover, it is a branch of prac- 
tical chemistry, and as much entitled to 
receive attention as regards its technical 
educational aspect as any of the occupations 
of civilized life. As the work progresses it 
becomes more and more apparent that the 
regular dictionary form is the most useful 
that could have been adopted; but though 
the arrangement is good the matter is 
equally good, as the following extract will 
prove :— 

‘** PTARMIGAN SALAD.—Take the remains 
of cold roast ptarmigan, or, if liked, roast a 
bird specially for the purpose, and in this 
case let it be slightly under-dressed. Cut it 
into neat joints, and lay these aside until 
wanted. Wash any fresh salad that may be 
in season in salted water, and dry it carefully 
by putting it after it has been washed, a 
small quantity at a time, into a dry napkin, 
and then taking this up by the four corners 
and shaking the moisture from it. Put a 
layer of the salad at the bottom of a dish, 
lay the inferior joints of the bird upon it, 
and cover each piece with sauce. Cover 
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these with the remainder of the salad, and 
lay the rest of the bird upon it; pour sauce 
over the whole and serve. The sauce may 


be made as follows: Beat the yolk of an egg | 


fora minute. Mix with it a large pinch of 
salt, half a tea-spoonful of powdered sugar, 
a tea-spoonful of finely minced shallot, and 
the same of chopped parsley, tarragon, or 
chervil. Stir in, first in drops and after- 
wards in tea-spoonfuls, four table-spoonfuls 
of best salad-oil, and beat the sauce briskly 
between each addition. Add gradually two 
table-spoonfuls of chilli vinegar, and set.the 
sauce in a cool place till it is wanted. Before 
using, mix with it a quarter of a pint of 
thick cream. The salad should not be ar- 
ranged npon the dish until just before it is 
wanted. It may be garnished in any way 
that fancy dictates. It looks very pretty as 
follows:—Place a thin flat rim of butter 
round the dish on which the salad is to be 
served. Cut four hard-boiled eggs into 
half-quarters lengthwise, and stick the pieces 
upon the butter, placing the yolk and the 
white alternately to the outside. Arrange 
round the salad, and resting upon the top 
of the eggs, a sort of treli.s-work of beet- 
root, cut into thin slices. Pour the white 
sauce over the salad, and sprinkle over it 
half a dozen parsley-leaves hroken into 
small pieces. Serve as soon as pcssible after 
the sauce is poured on. A salad garnished 
in this way would have to be served on a 
flat dish, and not in a salad-bowl. Time, 
half an hour to roast the bird. Sufficient 
for five or six persons. Probable cost of 
ptarmigans, Is. 6d. to 2s. 6d. each.” 


DR. BROWN’S COUNTRIES OF THE 
WORLD. 


‘A Graphic and Popular Description of the 
Countries of the World.” Illustrated. By 
ROBERT Brown, M.A., F.R.G.S., Ph. D., 
F.L.8., late President Royal Physical 
Society of Edinburgh. Cassell, Petter, 
= London, Paris, and New 

ork. 


THIs serial is a pleasant addition to our 
geographical works, which will doubtless 
prove az valuable and successful as many 
other publication of Messrs. Cassell have. 
The following will afford sufficient sample 
of the contents of the work. 
THE TEMPERATURE OF 
REGIONS. 
‘In Greenland, though the amount of 
snow is in the winter considerable, and is 
longer in clearing away near the coast than 
further south, yet north of 70° the quantity 
which falls is less than it is outside of the 
Arctic Circle. The Arctic regions are also 
by no means the regions of greatest cold. 
It is even believed—we confess not without 
some grounds worthy of attention—by some 
that around the Pole we shall 
nd a comparatively open sea, or at least 
one not so nearly choked by ice as might 
be expected from the high north latitude. 
The waters are frozen, because, as far as we 
yet know, the greater portion of the northern 
parts of the globe is occupied by the “‘ Arctic 
Ocean ;”? but the cold is so intense in the 
heart of Asia and of America, that, doubt- 
less, if sea existed in such places, it would 
be also frozen. The truth is, the Arctic 
Circle, though unfortunately adopted by 
some physical geographers as the southern 
limit of the Arctic region, is in reality in no 
way a physical boundary of the regions of 
ice and snow from the regions where the 
climate is more temperate. It is one of the 
lines which the astronomers have found it 
necessary to draw on the globe for their 
own convenience, and merely expresses, to 
use their language, a circle drawn round 
the northern end of the earth, at a distance 
from the Pole equal to the obliquity of the 
Ecliptic—or the sun’s apparent yearly path 
among the stars from west to east. For 
the purposes of the physical, as distinguished 
from the astronomical, geographer, perhaps 
the tree-limit would have been the best 
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Arctic Circle; but it is really impossible to 
confine vague climate and climatic influences 
with any hard and fast line; and, accord- 
ingly, the Arctic Circle of non-astronomical 
people must be like a ‘‘ movable feast ’’—not 
very settled. 


THe Arctic WOODLAND. 

**Popular impressions are often far from 
the truth, and in regard to the Arctic re- 
gions they are undoubtedly so. A treeless 
land would be, in the opinion of most people, 
the idea which would suggest itself in regard 
to the regions in question. Yet this, though 
true, is not all the truth. Within the Arctic 
Circle are found trees often forming con- 
siderable though stunted forests. In Eastern 
Siberia pines and other trees come down 
almost to the water’s edge; while over all 
Western Siberia, Arctic Russia, and Lap- 
land, the tree limit runs within the Arctic 
Circle ; trees extend even to the North Cape. 
In Greenland we find, even in the most 
southerly parts of it, no herbage more 
worthy of the name of tree than the stunted 
birch, which in the more sheltered valleys 
of that country —equally inappropriately 
named with Iceland—attain the proportion of 
little shrubs; and it is not until we come to 
the milder latitudes of the Pacific that the tree- 
line, which had described a southerly curve in 
the cold regions of Central North America, 
again rises to the north, and until we reach 
the shores of Behring Strait we find nothing 
which we can dignify by the name of trees, 
. « « The wooded banks of the Yuken 
touch the Arctic Circle, and forests of white 
spruce are found on the Noatak, a river 
which falls into Eschscholtz Bay, which in- 
fringes on the Arctic Circle. In Lapland 
the spruce ceases at about the 68th parallel, 
and the Scotch fir at the 69th; but in Nor- 
way, owing probably to the presence of the 
warm Gulf Stream, which sweeps along the 
coast and into the Arctic Sea—at least as 
far east as Novai Zemlai—we find forests of 
Scotch firs sixty feet in height as far North 
as Altonfjord, und birches about forty-five 
feet high in an equally northern latitude. 
In latitude 70° 28’ the hardy Scotch fir still 
maintains its ground, though the spruce 
fails a degree or so further south. In the 
vicinity of Hammerfest, a well-known Lap- 
land town, in latitude 702° N., there are 
dwarf alders and aspens, bud cherries, 
rasps, and currants. In the Scandinavian 
Peninsula, probably also owing to the 
warmth which a sea, unencumbered, and in 
addition laved, by a current of a higher 
temperature, affords, barley is cultivated as 
far north as the 70th parallel, the latitude 
of Disco Island, on the Greenland coast, and 
oats up to the 65th, ‘in sheltered valleys, 
where rocks and cliffs reflect the sun’s rays 
with much power.’ ”’ 


FOREIGN SCIENCE. 


AMONGST noteworthy matters in reference 
to Foreign Science is, the appearance of 
a book called ‘‘ Progress of Science and In- 
dustry,” by M. Henri de Parville, for the 
fifteenth year (1876). It contains 360 pages, 
and 50 vignettes, and is published at the 
Librairie de J. Rothschild, rue des Saint 
Péres, 13. The editor of Les Mondes pays 
him a great compliment, styling him one of 
the clearest, most learned, and most com- 
plete writers in France. He joins precision 
of thought to a great elegance of style—s 
very strong recommendation, we think. 
We cannot sufficiently recommend lovers 
of and students in science to cultivate the 
first with all the earnestness in their power; 
and their reward will be an immense saving 
of time, and more intelligible results than 
are sometimes offered. 

Anongst the items of general usefulness § 
which we have space to mention, we include 
M. Charthain’s(4, RuedeJouy)Gas Moderator 
which M. Peligot reports to the Committee 
of Economical Arts of the Society for the 
Encouragement of National Industry. He 


\ shows that it is a good deal more a mode- 
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rator than a regulator. The principal ad- 
vantage is that it avoids the fluctuation of 
light of the burners on lighting or at the 
times of rough changes of pressure. This 
is no despicable invention. A six months’ 
trial of this moderator was made, demon- 
strating an economy of 12 per 100 in the 
consumption. Our friends across the Channel 
are far readier than the British in offering 
money prizes for the development of science 
and industrial arts. Why cannot our 
nobility, millionaires, and public authorities, 
who so often express a desire to advance in- 
terests of this kind, systematically be- 
stow prizes for such matters as may be 
indicated to them by the leading professors 
of the various arts and sciences? Talk of 
assisting the development of science in this 
country, why we might be 1,000 per cent. 
more forward if this suggestion were acted 
upon! It appears that the authorities of 
Calabria have offered a prize of 2,000 francs 
to any person who shall discover a process 
for the extraction of the essence of berga- 
mot. The conditions are difficult to fulfil, 
for it is necessary to find a process not at all 
expensive, and allowing extracts of the 
greatest quantity of essence in a short time, 
and without modifying either purity, colour, 
or smell. The president of the Society for 
the Encouragement of National Industry 
suggests for imitation in the study of geo- 
graphy in schools a plan in relief of the 
Isthmus of Suez, prepared by Admiral Paris. 
As we reviewed a very good map and guide 
to the Canal some months ago by Messrs. 
Phillips, Fleet-street, we may as well give 
some particulars. The masses of the ground 
and rock are made either by moulding or 
otherwise, and the parts recovered from 
water painted blue and dried, a plan in 
relief of this kind may be completed in half 
a day. The neatness and truth of the 
smallest details of this plan are remarked 
upon by the president. There has already 
been a great sale in France of similar 
plans in connection with educational estab- 
lishments. We take it that these plans are 
somewhat like those which were exhibited 
at the Mansion House by Mr. Mackenzie, 
the originator of that North-west expedition 
in Africa, about the advantage of which 
some of the literary and scientific papers 
cavilled. 

In geography, which, with magnetic and 
atmospheric observations, is engaging a 
great deal of attention in Paris at present, 
M. Elisé Reclus, the Communist, has brought 
out the first volume of a new work pub- 
lished by Hachette, Paris, ‘‘ The Earth and 
Men ”—Southern Europe (Greece, Turkey, 
Roumania, Servia, Montenegro, Italy, Saint 
Marins, Malta, Corsica, Spain, Andovre, 
Gibraltar, Portugal) containing 1,020 pages, 
with seventy-three engravings, and 175 
maps, four of them being coloured. We 
call attention to the great length to which 
French works onimportant subjects have been 
extended of recent years. Some critics 
— the work, and say it is not at all too 

ffuse, but that he ought to have given 
- authorities of the documents he repro- 

uces, 


PETERSON’S REVOLUTION INDI- 
CATOR FOR SHIPS. 


Tus instrument, which was introduced to 
the members of the Inventors’ Institute at 
one of the concluding meetings of the last 
session, is protected with a round iron case, 
llin, in diameter and 19in. in height, 
Whereof one-half can be opened for clean- 
ing, &c., and at the top is a large lubricator 
to feed all the bearings within. At the base 
of this case is a small box projecting open 
from underneath, 7in. long and 4in. wide, 
with a lubricator and two pulleys, 2in. in 

ameter and 1}in. wide, acting on a hollow 
spindle in. diameter, to guide a leather 
band, lin. wide, from the main pulley of 
the instrument forward to the main shalt of 
the engine, whereon a driving wheel is fixed, 


29in. diameter, to actuate the instrument, 
which is placed about five feet from the said 
shaft. Two 4in. gas pipes are then con- 
nected with the case —the one is conducted 
through the engine-room on deck, and so 
forth to the bridge, and the other to the 
front of the engineer, or where it may be 
most convenient to read off the revolutions. 
At these places are two round dial-boxes 
connected, 6in. diameter and 2in. thick, 
with glass covers and pointers, indicating on 
graduated white glass dials, and at the back 
is provided two lanterns to illuminate the 
dials at night-time. 

The instrument acts like and has some- 
what the appearance of a governor without 
balls. The two plain rods at the top, which 
are attached to a@ quill, lin. diameter, being 
9in. across when fully expanded. The other 
two being each oin. in length and crossing 
each other sideway of the quill, when con- 
nected with the sliding-weight underneath, 
which regulates the range for the indication, 
so that when set in motion, the former com- 
mence acting, and the latter so gradually 
until they are folded up, and thus make a 
stroke of 8in., divided into 130 parts 
called revolutions, which are tested by a 
driving wheel of the same diameter as that 
fixed on the shaft. Besides this there is a 
mechanism to enable the instrument to make 
a steady indication, and not to alter that 
position before a real change has taken 
place. This body is revolving on a hollow 
spindle 3in. in diameter, placed vertically 
through the centre of the case, and con- 
nected with a fork-piece sliding on a ver- 
tical bar and fixed to a chain which works 
two toothed pulleys, placed about 12in. 
apart. These pulleys carry another chain, 
fixed to copper wire and conducted through 
the pipes to the corresponding wheels in the 
dial cases, which then indicates the revolu- 
tions. 

The advantages claimed for this invention 
are :—Ist. That it can indicate the revolu- 
tions in three or four different places with 
oneinstrument. 2nd. That it can easily be 
fitted without delay and inconvenience. 
3rd. That it can be taken to pieces, repaired, 
and refitted, with other parts in reserve, by 
the engineer on board without interfering 
with the adjustments or its proper indica- 
tion. 4th. That it is composed of a me- 
chanism which cannot be affected by the 
temperature in different climates. 5th. That it 
will be neat, and handy to the officer when 
fitted up. 6th. That it requires very little 
attention, which consists of filling the 
lubricators and cleaning them like the other 
parts of the machinery. 7th. That it stops 
and reverses quickly, to indicate when the 
ship goes astern. 8th. That when the 
piping has been once fitted and connected 
with the case, in which the connections 
with the dials are preserved, it never need 
be unscrewed. 9th. That the pointers do 
not make the least vibration, although sensi- 
tive to the changes of the speed. 16th. 
That the instrument cannot be affected 
when the ship is rolling and pitching. 

This invention is patented, and is now 
quite ready for the manufacturing, with 
every convenience for being introduced in 
the Navy and Steam Navigation Companies, 
abroad as well as in England. The in- 
ventor is therefore desirous to exhibit his 
invention to the public, and, at the same 
time, desires the assistance of a gentleman 
with capital wbo would assist him in the 
affair. 

Those who may be interested to see the 
instrument at work, can have an opportunity 
at any time, on application to the inventor, 
Mr. C. Peterson, engivecr, 3, Lime-terrace, 
New Charlton, S.E. 


HANDYSIDE’S STEEP GRADIENT 
RAILWAY SYSTEM. 
AN interesting and valuable series of experi- 
ments has just been carried out on the High 


Peak Railway, of the London and North 
Western Company, in Derbyshire. The 
object was to test the practicability of work- 
ing heavy traffic on steep gradients by Mr. 
Henry Handyside’s method of conducting 
the traffic up steep inclines by locomotives, 
instead of by stationary engines. The in- 
ventor for many years held the office of 
Assistant Provincial Engineer to the Govern- 
ment of Nelson, New Zealand. ‘The condi- 
tions of the development of this enterpris- 
ing colony impressed him with the necessity 
of providing railways at a greatly less cost 
than is required to construct the even tracts 
which are insisted on for the main lines of 
this country, and the first condition cleary 
was to be able to work the traffic with con- 
siderably steeper gradients. Sacrificing the 
speed of expresses at sixty miles an hour, 
and being content with a more moderate 
though still quick rate of transit, and possess- 
ing the means of ascending and descending 
inclines with safety, with slight interruption 
to the speed of the journey, and without any 
serious addition to the cost, it is evident that 
the field of the Locomotive and the Railway 
might be enormously extended. They might, 
with these conditions fulfilled, traverse hilly 
districts, where a gradient of one in 70 or 80 
would mean an enormous cost of construc- 
tion, could profitably be introduced into 
parts of the country where the trade and the 
population would not give a dividend on the 
cost of an ordinary railway, and could 
particularly be rendered available to convey 
mineral products as stone, lime, &c., from 
the mountainous parts of the country, where 
they are generally found. Our main lines 
of railway have been made, but the feeders 
have yet to be constructed; and these wait 
only for the proof that they can be made at 
a low cost, on which the smaller traffic would 
suffice to pay an adequate dividend. 

The points above stated are those kept 
in view by Mr. Handyside, and he deals 
with them thus:—On each side of the 
engine-framing is suspended a self-acting 
gripping strut. These, when pressed by 
levers, clasp the sides of the rail firmly, and 
so fix the engine in its position, and render 
it stationary. The engine is of light con- 
struction, which involves a saving in the 
weight to be moved, and in the weight of 
rail and general construction of the per- 
manent way; but the essential novelty is 
the use of an effective brake to give great 
power in arresting speed in the descent, and 
particularly in fixing the engine in the 
ascent, then turning the steam into the 
cylinders which produce the revolution of 
the drum, and drawing up the load by the 
steel wire rope. The new method has been 
successfully tested by models, and by its 
practical application in hauling at the 
Avonmouth Docks, at the latter on a 
gradient of 1 in 10. But what was needed 
to prove its complete applicability to rail- 
way work was that it should perform the 
actual traffic of a line of railway. 

A specially favourable opportunity for 
applying this test has been placed at the 
disposal of the inventor, and his partners 
in the enterprise, by the courtesy of the 
London and North-Western Railway Com- 
pany. They are the proprietors of the High 
Peak Railway. This, as its name indicates, 
traverses the summits of the ridge which 
forms the western watershed of the Derwent 
and the Wye, and separates their valleys 
from that of the Dove. It starts from 
Cromford on the right bank of the Derwent, 
not far from Amber-gate. It rises to the 
foot of the Black Rock by a gradient of 
1 in 8, and passing over the road from 
Wirksworth to Cromford again ascends an 
incline to Middleton of 1 in 10. It proceeds 
from that point on the level, to the foot of 
the Hopton incline, which is a quarter of a~ 
mile long, and has a gradient of 1 in 14. 
Thence there is a long stretch of twelve 
miles on the summit of the hills to the in- 
cline at Shallcross, which has a gradient of 


J in 10 or 11. The line joins the North- 
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Western Railway proper beyond Buxton. 
This is one of the oldest railways in the 
kingdom, having been constructed in 1826 
as a horse tramway, but has for some years 
been worked by locomotives, with stationary 
engines for the inclines. In addition to the 
main line there are several sidings. The 
line is single, and does not carry passengers, 
the principal freights being limestone, the 
fine Hopton paving stone got near Wirks- 
worth, and other building stones. The 
traffic on the line is considerable, though it 
is not regarded as a profitable part of the 
London and North-Western system. 

The incline chosen to test the power of 
Mr. Handyside’s system is that at Hopton, 
at the head of the famous Via Gellia, and 
recently, as we are informed, in the 
columns of the Derby JLeporter, from 
which we have already quoted, the 
engine took a train of 27 loaded trucks, 
weighing 280 tons, from the top of the 
Hopton incline to Hurdlow, a distance of 
12 miles, stopping at five places and shunting 
on the way. It traversed the distance in 
two hours 53 minutes, consuming 6500 
gallons of water and 5 cwt. of coal. It took 
12 waggons, 10 of which were loaded, with 
a total weight of 120 tons, up the incline at 
Hurdlow, which is a mile and three quarters 
long, and has a gradient of 1 in 60, and 
made the ascent easily without the rope. It 
descended the incline and got back to Hop- 
ton in three hours fifty-five minutes from the 
time it had started from the latter place. 
It was then supplied with water, went down 
the incline, fetched up seven loaded waggons 
in two draws, waited for the down train and 
took that train of nine waggons, weighing 
90 tons, at once down the incline and on to 
Middleton. | 

We have stated the facts with as little 
comment as possible, and they go far to 
prove that Mr. Handyside has shown the 
railway world how to construct cheap rail- 
ways, and he is hardly extravagant in 
stating that with his mode of traversing 
inclines railways may be made in any part of 
the country at four thousand pounds a mile. 
If that be so, the area of steam locomotion 
may be indefinitely extended, and the traffic 
on the main lines increased by the construc- 
tion of numerous feeders across districts 
which would not pay for an expensive, even- 
graded line. 

This method of ascending and descending 
inclines may prove of great advantage in 
warlike operations, and the War Office so 
thoroughly appreciates the importance of 
the experiments that the Royal Engineer 
Committee on Field Railways will visit 
Hopton to report on the system early next 
month. 


THE IRON AND STEEL INSTITUTE. 

At the meeting at Leeds on 21st Septem- 
ber, Mr. Snelus explained by means of dia- 
grams the method adopted by him for 
steel making purposes at the West 
Cumberland Ironworks, and which had 
proved highly successful. The arrangement 
consists of a ladle, placed in a carriage fitted 
with springs and running on two pair of 
wheels, the centre of gravity being kept low. 
Rails are laid down from the blast furnaces 
to the Bessemer converters, and the metal is 
tapped into the ladle and run to the con- 
verters, into which it is tipped, and the car- 
riage with its ladle run back. Mr. Snelus 
has three of these carriages, and the cost of 
them was about £1,000. The iron is run 
into the ladle from the furnace and tipped 
into the converter in five hours from the 
time of tapping. The result was an increased 
yield of steel, showing a considerable saving 
as against the previous plan of runners. 

Mr. J. T. Smith, of Barrow, observed the 


- direct process was carried out at the Barrow 


works, and was most successful. They ob- 
tained a better class of steel than when they 
melted the pigs in the cupola. 

Mr. E. W. Richards, by means of a model, 
explained the means of conveying the mol- 


ten metal from the furnaces to the con- 
verters now being carried out at the works of 
Messrs. Bolckow, Vaughan, and Co. The 
metal is tapped into ladles, carried on wheels, 
and is run on rails to the converters. The 
ladle carriage is then raised by a hydraulic 
lift to the converter, and the metal is poured 
into them instead of through runners, as on 
the ordinary plan. 

In reply to Mr. Williams, Mr. Snelus 
stated that the surplus made of cold iron 
produced on Sundays was used in the Bessi- 
mer pit, which had not yet been fitted with 
the direct appliances. 

The president, Mr. Menelaus, observed that 
Mr. Snelus’s arrangement was a very good 
one. He further stated that they were 
working the direct process at the Dowlais 
Works with complete success. The Sunday 
iron was a difficulty which he feared they 
would only be able to overcome by working 
the converters on that day as blast furnaces 
were worked. 

A paper was read by Mr. J. O. Butler, of 
the Kirkstall Forge, on the hydraulic forg- 
ing and stamping of malleable iron on the 
system of Haswell of Vienna. In com- 
mencing his paper the author observed that 
the forging and shaping of iron had been prae- 
tised in very remote times and with very 
simple appliances. In later times the mani- 
pulation of malleable iron when in an incan- 
descent state into shapes of almost endless 
variety had been greatly stimulated by the 
ever-varying requirements of the practical 
engineer. The rapid strides made in the 
operations to which allusion had been made 
were due almost entirely to the steam ham- 
mer. The pressing of the iron into a mould 
of the matrix to give shape to various 
articles by the aid of the screw press had also 
been practised for many years. The steam 
hammer had likewise been brought into 
requisition fur the same purpose, but to a 
limited extent only. Mr. Towel, of Vienna, 
was the first to bring into practical and useful 
operation the ‘‘squeezing” of malleable iron 
at a welding heat into ‘‘ shapes” and ‘“‘ uses,” 
as they are technically called, previous to 
their being manipulated by the smith and 
fitter. The tool which Mr. Haswell has 
produced for that purpose is simply the 
adaptation of the hydraulic press on the 
principle of Bramah with an arrangement 
peculiar to Haswell, whereby a ‘‘ squeeze”’ 
can be given without reciprocating, all in 
one continuous thrust, until the piece ope- 
rated upon acquires the desired shape. The 
pumps are worked by a horizontal direct- 
acting steam cylinder of large size, the 
working of which is directed by an auto- 
matical arrangement, so that it is perfectly 
and instantaneously under the control of the 
driver. The metal is squeezed or forced 
under heavy pressure into a mould of the 
required form. No expensive foundations 
are required as both the engine and pressure 
are self-contained. 

Mr. J. T. Smith, Mr. Greig, Mr. A. E. 
Cowper, Mr. Price Williams, Mr. E. H. 
Carbutt, and Mr. F. A. Paget spoke as to 
the importance of this system. 

Sir Joseph Whitworth described his 
system of casting fluid steel under pressure, 
observing that it was compressed one-eight 
of its length in five minutes, all the gases 
being expelled. His firm had recently 
made two screw shafts for the Inflexible 

of fluid compressed steel. 

The meeting passed a vote of thanks to 
the author of the paper. 

The next paper was read by Mr. E. But- 
ler, of Kirkstall Forge, on ‘‘ The Straighten- 
ing and Planishing of Round Bars,” as 
practised by patent machines at Kirkstall 
Forge. The author observed that, in spite 
of all the care and skill exercised in the roll- 
ing mill, the ordinary round bar left it 
a somewhat imperfect cylinder, neither truly 
round nor truly straight. It was a com- 

aratively easy matter to straighten a bar 
Sent in one uniform curve from end to end, 
but the short bends, crooks, or dog-legs 


were the main difficulty, the presence or 
absence of which made a bad or good round 
bar, and these, which proved to be more or 
less inevitable in rolling, could only 
be effectually removed while the bars 
were still hot, for with cold straightening 
there was always a tendency in the bars to 
revert to their original form when the skin 
was removed in the lathe. The production 
of a machine to accomplish the desiderata 
in question had long occupied the 
the attention and taxed the ingenuity of the 
ironmaster. The original idea, of which this 
machine is an embodiment, is due to Mr. 
James Robertson, of Glasgow, though the 
same idea seems to have occurred almost 
simultaneously to Mr. G. W. Dyson, of 
Sheffield. It is the general arrangement of 
the latter which has been adopted, though 
many improvements and additions have been 
made which have given it the success it has 
now attained. The bars are passed while 
hot from rolling between two revolving 
discs having bevelled faces, which when 
brought together so as to compress the bars 
between them with the degree of force 
thought necessary, rotate them, and, at the 
same time, traverse them forwards, also, by 
a mechanical arrangement, backwards, so 
that the whole length of the bar is acted on 
by one continuous movement, and the bars 
come out straight and planished. In doing 
this, moreover, two other important results 
are produced, the must palpable of which is 
that the scale, instead of being rolled in, is 
entirely removed, and the surface is made 
smooth. The skin is brought to a very high 
degree of cleanness and smoothness so that 
a mere rubbing with emery cloth polishes 
it as though it had been turned and polished 
in the ordinary manner. The other effect 
of the machine before referred to, and that 
a very important one, is that by the action 
of the discs the bars are slightly compressed 
and consequently strengthened. 

There was no discussion on this paper, 
and the President moved a vote of thanks to 
the author. 

The final paper was one on the utilization 
of blast furnace slag with its heat for the 
manufacture of glass, by Mr. Bashley 
Britten. In opening his paper the author 
observed that there was no novelty in the 
idea of employing slag as an ingredient for 
glass. It had long been so used in this 
country, and to some extent on a larger 
scale abroad. Inthe Forest of Dean persons 
were employed about the old charcoal iron 
cinder heaps, to collect the more vitreous 
looking pieces, which were supposed to be 
the only suitable portions, and they were 
put under stamp heads and pulverized in 
water. The resulting sand was then dried 
and sent to the glassmakers of Bristol, who 
mixed it with their other materials and 
melted them together. This practice is, 
however, fast becoming obsolete, because it 
is found that the cost of preparation and 
transport, and the very intense heat required 
to forge slag which has once cooled, leon 
no advantage from its employment instead 
of other materials. A few years ago the 
price paid for this slag sand, delivered at 
Bristol, was as much as 20s. per ton, and 
this in 1875 had dwindled down to 12s. 6d., 
which was said to be scarcely remunerative. 
The theory of the manufacture is that by 
combining with 100 parts of slag lV 
parts of soda and 65 of sand, the pro- 
portion of the lime, alumina, and other 
constituents are severally altered, and § 
compound formed of the precise nature re- 

quired. As regards the practice, Mr. 
Britten observed that blast furnaces where 
pig iron only is made frequently stand m 
pairs, with plenty of space around on which 
glass works may be erected, and in many 
instances they might be built close up to the 
sides of the furnaces. In that case the slag 
might be run directly into a glass furnace 02 
the well-known plan of Dr. Siemens {0 
continuous founding and working. Where 
thereis sufficient room for thisthe glasswork! 
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might be at some distance, and the slag 
could be collected and vonveyed to them in 
a state of fusion in covered iron ladles on 
wheels, similar to those used in Bessemer 
Steel Works. Mr. Britten has experimented 
in making slag glass for three years past 
with success, specimens of the products 
being exhibited to the meeting. The glass 
hasa green tint. 

In the discussion Mr. Pattinson, Mr. 
Snelus, Mr. E. A. Cowper, and Mr. Britten 
took part. 

The President, in conveying a vote of 
thanks to Mr. Britten for his paper, ob- 
served that many years since Sir John Guest 
put up slag glass works, but, as he did not 
use the slag hot, it failed. Later on, an 
American gentleman started a slag glass 
manufactory, but only spent a large amount 
of time and money and then failed. 

The President proposed a resolution con- 
veying the thanks of the Iron and Steel 
Institute to the president of the Reception 
Committee, Mr. p W. Kitson, and the two 
local secretaries, Mr. J. Whitham and Mr. 
J. Barber, the latter of whom has been 
especially untiring in his exertions to pro- 
mote the success of the meeting. The vote 
of thanks also included the Mayor of Leeds 
and those gentlemen whose works had been 
thrown open to the members. The vote 
was most warmly accorded by the members. 

The question of the visit to Sweden next 
year was discussed, and it was resolved that 
the opinion of all members should be ascer- 
tained by circular. 

Mr. Samuelson, M.P., then moved, and 
Mr. J. T. Smith seconded a vote of thanks 
to Mr. Menelaus, the retiring President, 
which was heartily accorded, and feelingly 
acknowledged by Mr. Menelaus. The 
members then adjourned to luncheon in the 
Victoria Hall, a performance on the grand 
organ being again given by Dr. Sparks. 

After luncheon the members proceeded to 
visit the Lowmoor Ironworks, the Bowling 
Ironworks, and the Fire-brick and Sanitary 
Tute Works of Messrs. Joseph Cliff and 
Sons and W. Ingham and Sons at Wortley. 
These visits occupied the afternoon. 


GOEDICKE’S SEWAGE SYSTEM. 

This new scheme consists in the distri- 
bution of sewage without or after disin- 
fection to consumers (farmers, market gar- 
deners, chemical manufacturers), etc., in differ 
ent localities, by the same water which carries 
the sewage to one or more outlets. 

The distribution is accomplished by pipes, 
covered channels, or sewers, from which 
branches are in connection with the places 
for utilization. Each consumer must have 
either a cistern with two conpartments, or at 
least two tanks, so placed and fitted that one 
retains the solids, the other the liquids. 
The solids to be carted away, the liquids to 
run either direct on to land by perforated 
pipes or otherwise, or distributed by water- 
carts, at the option of the consumer. The 
supply of sewage is either at stated times or 
continual, or as the consumer may require 


it, in a similar way as the water companies” 


supply their water for consumption. The 
value of the sewage is estimated either by con- 
tract, or by the rateable value of the land sup- 
plied. The supervision by a proper authority 
will prevent any nuisance. 

The advantages claimed for this new 
scheme of sewage disposal are as follow :— 
1. It can be carried out by any local 
authority or company after simply advertis- 
ing for tenders for the sewage. 2. It makes 
sewage at once of market value, and with a 
very much less preliminary expense than 
the purchase of a sewage farm would be, 
and it can be adopted in any parish, however 
Situated. 3. The expense of disinfection can 
be altogether avoided. 4. To meet the dif- 
ferent levels, not one, but different outfalls 
may be arranged. 65. The sau water 
Which carries the sewage to one or more 


outfalls will carry it to its destination for 
utilization. 6. In localities where the 
liquids are too large, the superficial drainage 
(rainwater) could be diverted from the out- 
let, and being unimpregnated with sewage, 
be carried in any watercourse. 7. On suit- 
able outfalls and localities the solids may be 
separated at once by a strainer or otherwise, 
and carted away, and the liquids distributed 
by pipes to land, or chemical works. 

The originator of this system is Mr. W. 
E. R. Goedicke, Medical Officer to the West 
Ham Sanitary Board. 


AMERICAN INVENTIONS. 


TILE-LAyING MoLE P.Lovcn.—Stephen 
H. Reynolds, Hillsborough, Ind.—This re- 
lates to the construction and arrangement 
of a lever for laying and adjusting the drain 
tiles or tile sections, and the means for ad- 
justing the pitch of the furrow tube and 
regulating the depth of the furrow. The 
implement lays the tiles without opening a 
permanent ditch. 

SuLKyY PLow AND CULTIVATOR.—Eli. W. 
Russell and John N. Russell, Ashley, Mo.— 
| This machine may be readily adjusted for 

use as a plough or as a cultivator. The 
plough is free to turn upon the axle, while a 
collar keeps it from lateral movement upon 
said axle. By adjusting the collar, the 
plough may be adjusted to cut a wider ora 
narrower furrow, as may be desired. 

SELF-DIscHARING MANURE SPREADER.— 
Thos. A. McDonald, Durham, Nova Scotia, 
Canada.—-This consists of a waggon for 
transporting manure and spreading it broad- 
cast or in drills. The bottom of the waggon 
is in the nature of an endless travelling belt, 
or apron, supported upon polygonal shafts, 
one of which is geared with, and derives 
motion from, the rear axle. ‘The latter is 
provided with a spring clutch mechanism, 
by which it may be thrown into and out of 
gear with the endless apron at the will of 
the driver, in order to thus regulate the 
discharge of the manure. Tne means imme- 
diately employed to throw the clutch out of 
engagement are pivoted levers, operated by 
connecting rods and a lever under control 
of the driver. The manure is dischaged from 
the end of the waggon by the endless apron, 
and broken up or pulverized by a toothed 
roller. 

COMBINED PLOW AND CULTIVATOR.— 
Charles Frank, Freeburg, Ill.—This em- 
bodies several new mechanical devices 
whereby the machine may be readily ad- 
justed for use as a plow or as a cultivator, 
and which can be conveniently manipulated. 
These devices enable the frame to be raised 
or lowered so that the ploughs may work 
at any depth, allow of the plows and culti- 
vators to be easily attached or detached, 
and permit of the tongue being adjustably 
secured to the frame. 

REVOLVING HARROW AND PULVERIZER. 
—Thomas A. Kershner, Seymour, assignor 
to himself and Alexander Carr, Medora, 
Ind.—The new feature consists in the teeth 
made with curved forward edges, concaved 
rear edges, and broad heads pointed to the 
rearward, in combination with a rotating 
cylinder. 

Harrow.—James Elliott, Jefferson, Wis. 
—This consists of a number of toothed 
harrow sections that are connected by 
pivoted side pieces, and made to slant by 
slotted angular braces and clamped bolts. 
The harrow sections are coupled laterally by 
interlocking hook devices. 

CULTIVATOR.—Daniel F. Vickery, Oxford, 
Ala.—This invention is an improvement in 
that class of walking cultivators whose 
shares or teeth are made adjustable toward 
and from each other laterally. The im- 
provement relates particularly to the con- 
struction and arrangement of parts whereby 
the shares or teeth are made laterally ad- 


| justable, separately. or together, without ) 


changing their relation to the line of draft. 
The teeth are attached to a horizontal bar 
pivoted to the beam and provided with 
curved braces for regulating its adjust- 
ment. 

Boot AND SHoE.—David J. Rogers, 
Bardstown, Ky.— This invention is an 
improvement in the class of boots and shoes 
provided with wooden soles, and relates 
particularly to the mode of securing the 
wooden heel, and also the rear edge of the 
wooden sole, to the leather sole, by screws, 
in such a manner that the screws are con- 
cealed and prevented from tearing out of or 
wearing the sole. 

FouNnTAIN PEN.—Henry N. Hamilton, 
White Plains, N.Y.—The lower end of a 
tube, which serves as a socket to receive the 
handle, is halved and closed with a plate, 
which is extended intoatongue. The lower 
part of the tongue fits into the hollow of an 
ordinary pen, and forms a chamber to 
receive and hold the ink. The tongue is 
perforated with numerous holes, into which 
the ink enters, so that the ink may be partly 
supported by capillary attraction, and thus 
rendered less liable to run out too rapidly. 
The pen may be readily removed from and 
inserted in the holder by sliding down a 
ring, 

Favucet.—Minrad Obermiller, Toledo, 
Ohio.—This relates to a pump attached to a 
faucet, contrived in such a manner that when 
the faucet is opened it forces air into the 
barrel, either through the faucet or a tap 
fitted in the barrel. 


ARTIFICIAL TEETH.—Merrick Bemis, New 
London, Conn.—The object of this invention 
is to furnish sets of teeth for eating pur- 
poses for those whose front teeth remain 
good, which will enable them to thoroughly 
masticate their food, and, at the same time, 
will avoid the necessity of having the remain- 
ing teeth drawn. It consists in artificial 
teeth in which the plates are formed to fit 
over the natural teeth, and in which the teeth 
are all molars, and are arranged with the 
longer side inward. | 

WHIFFLETREE Hoox.—Peter P. Kunz, 
Florence, Iowa.—The furrule is cast with a 
solid outer end, and upon its forward side is 
a hook arm, in the cavity of which rests the 
end of a bar. The bar is bent at right 
angles, and its other arm passes through a 
hole in the furrule at the end of the whiffle- 
tree. Upon the bar, within the cavity of the 
ferrule, is placed a spiral spring, by which it 
is pressed forward against the hook, so that 
the tug or cock eye placed upon the said bar 
cannot become accidently detached. The 
tug is attached and detached by pressing the 
bar to the rearward and turning its free end 
upward. 

Saw GuMMER.—Jason W. Mixter, Tem- 
pleton, Mass.—This consists in improve- 
ments in saw gumming machines so that 
they may be readily set to any angle of 
cutting in connection with a feed that may 
be controlled either automatically or by 
hand, as desired. 

WoopEN Hoop FAstENING.—Wilbur J. 
Squire, East Haddam, Conn.—This consists 
in a wooden hoop having its ends locked by 
a band drawn into a notch at each end. It 
seems to be a very simple and useful de- 
vice. 

MACHINE FOR BorRING FENCE Posts.— 
John Dickens, Kingston, N.J., assignor to 
himself and George R. Kelly, same place. 
—The novel feature in this is found in the 
carriage, which is secured in place by a 
clamp bar, through the centre of which a 
screw passes, and is swivelled to the table, 
and has a hand wheel attached to its lower 
end, below the said table. The clamp bar 
moves up and down upon guide pins, and 
upon its under side are formed points; 
which enter holes in the bars of the carriage 
to centre said carriage when adjusting it. 

WASHING MACHINE.—Franzis M. Mar- 
strom, Lawrence, Kan.—The rubbing sur- 
face of the suds box is formed by attach- 


shape. 
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ing half round strips of wood at their ends | 


to strips of zinc. The moveable rubber 
is formed by attaching half-round strips of 
wood to the curved edges of segmental disks. 
When the levers are arranged in a vertical 
position their ends rest against cleats at- 
tached to disks of the moveable rubber, 
against which they are locked by catches, 
so that the rubber will be operated by 
operating the levers. 

HEATING ATTACHMENT FOR STOVES.— 
Lars M. Madson, Daneville, Dak. Ter.— 
This is an improved heating attach- 
ment to cooking anu heating stoves, by 
which the heat of the fire gases is more com- 
pletely utilized before escaping into the 
chimney. It consists of a sectional pipe 
made of jointed elbows at suitable inclina- 
tion, and supported on the stove and on an 
adjustable brace standard. 

MECHANICAL MovEMENT. — Miner G. 
Mosher, Wichita, Kas.—This is an improved 
device for converting a reciprocating into a 
rotary motion which has no dead points. 
It mainly consists in the combination of a U 
fork, provided with two pairs of hook pawls, 
with the wheel provided with the bolts ; 
and in the combination of the three three- 
armed or T bars and their connecting rods 
or chains with the U bar or fork and with 
the two sets of hook pawls. 

STEERING PROPELLER.—Flavius J. Ash- 
burn, West Union, W. Va.—This consists of 
propeller blades arranged horizontally on 
and hinged to vertical crank shafts sus- 
pended from a horizontally revolving frame 
above the water, and connected by their 
cranks to the crank of a shaft in the centre 
of the carrying frame, and around which 
they swing. All the paddles thus face in 
the same direction, so that in the forward 
motion they turn upon a hinge and work 
edgewise, and in the back motion they work 
broadside against the water to propel the 
boat. This invention also consists of a 
stationary crank around which the bucket 
swings, made to be turned in either way, 
and provided with means for turning it, 
which may work either by the engine or by 
the pilot wheel, whereby the direction in 
which the paddles act is changed at will to 
reverse the motion of the boat, and to 
utilize the propeller for steering it. 

METHOD OF ANNEALING PLOUGH MouULD 
Boarps.—Eli H. Babcock and John C. 
Whiting, Canandaigua, N.Y.—The object 
of this invention is to enable chilled mould 
boards and other chilled castings to be 
cooled without warping or being strained, 
and thus keep them in exactly the required 
It consists in removing the castings 
from the chills as soon as they are cool 
enough to be handled, placing them in hot 
forms, and cooling them under pressure, 
and under a gradually diminishing heat. 

METALLIC GIRDER.—John L, Nostrand, 
Brooklyn, E. D., N.Y.—In the neck of the 
head or flange is formed a longitudinal 
groove or channel, to receive the edge of the 
web, where it is secured in place by bolts or 
rivets. By this construction, beams of a 
greater strength can be made by using the 
same quantity of iron, or of an equal 
strength, by using a less quantity of iron, 
and also, the strain is transferred from the 
rivets to the shoulders of the heads, against 
which the edges of the web rest. 

WATCHMEN’S TIME DETECTER. — Jacob 
H. Massey, Allentown, Pa.— This is a 
watchman’s time detecter, which is applic- 
able to a buildiug for inside and outside use. 
It consists of a dial with concentric circles, 
revolved by a clock train, and operated by 
a suitable spring-marking device, in connec- 
tion with a pull from the inside or outside 
of the building. The marking device is set 
for each day by a crank shaft engaging a 
rack of the marker. 

VIBRATING PROPELLER.—John Forgie, 
sen., and John B. Forgie, jun., Hicksville, 
N.Y.—This invention consists of carrying 

addles in the form of the slates of a win- 

ow blind, and working alternately sidewise 


and edgewise to the water as the frames 
swing backward and forward. The said 
frames are pivoted at the upper end in 
such a manner that the lower end works 
parallel with the engine rod, to which it is 
connected, to be worked by the steam power 
applied directly to the rod. 

DovusLeE Force Pump.—George 
W. Hooper, Greene, Me.—In using the 
pump, as the piston moves downward, a 
vacuum is formed above it, and the water 
is forced by atmospheric pressure, through 
passages and a valve, and passes into the 
upper part of. the cylinder. At the same 
time the water in the lower part of the 
cylinder is forced out, opening another 
valve, and passes into the pump tube and 
out through it. As the piston moves up- 
ward, and the water passes in through other 
openings and valves, and passes into the 
lower part of the cylinder. At the same 
the water above the piston is forced into the 
pump tube. 

VALVE GEAR.—John E. Giles, Hazleton, 
Pa.—The crank pin which works the valve 
is carried in a block in a slotted disk which 
slides along the disk for shifting the valves, 
and to the opposite side of the axis for re- 
versing, and is worked by a sleeve on the 
shaft of the disk to which the shafting lever 
is connected. The disk is geared by a 
toothed rim with a wheel on the crank shaft 
(which gears are eccentric), by which the 
irregularities of the crank are overcome. 
For a lap valve, the slot in the disk for 
carrying the crank pin is arranged out of 
the centre of the line of the axis of the disk 
to just the measurement of the lap and lead 
of one end of the valve. 

BARREL FOR WATCH SpRiINGs.—Sherman 
D. Johnson, East Haddam, Conn.—This in- 
vention consists of the combination of the 
mainspring barrel by suitable pawls with a, 
separate toothed wheel around the barrel, 
that is capable of motion independent of 
the rim on the breaking of the spring. 

FURNACE FOR BURNING SAwpvusT, TAN 
&c.— Frederic T. Kidder, Claremont, 
N.H.—This invention consists in using feed- 
ers under or in the bottom of the mass of 
the fine fuel, with which the stove is filled. 
The said feeders are pieces of wood extend- 
ing from the front at the draft inlet along 
the stove to the back, and which, being 
ignited at the front end, burn slowly, 
together with the sawdust or tan bark 
immediately around them, while the heat, 
ascending up the bank of other fuel, con- 
verts it into charcoal, and prepares it for 
burning as it falls down to the fire. In case 
the fine material is very wet, perforated 
pipes are placed horizontally in the same, 
a little above the wood pieces, to conduct 
some of the heat into the mass, for drying 
it in advance of the fire, by passing from 
the tubes up through the fuel. 

LUBRICATOR.—Simon Smith and Isaac §. 
Collins, Mauch Chunk, Pa.—This is a 
horizontally feeling oil cup for parts of 
steam engines, which can be regulated to 
feed a greater or less quantity of oil when 
the engine is in motion, but which dis- 
continues the oil suply when the engine is 
stopped. It consists of a horizontal cup of 
cylindrical shape, with tightly seated glass 
head. The feeding mechanism consists of a 
horizontal reciprocating pin, guided in 
suitable manner, and having recesses that 
take up the oil from supply perforations 
and convey it to the feed tube at each oscilla- 
tion of the part of the engine to which the 
lubricator is attached. 

LEATHER TAPERING MACHINE. — John 
Settle, Lebanon, Oregon, and George W. 
Settle, Oakland, Oregon.—This invention 
relates to certain improvements upon the 
patent granted the same inventors, January 
19th, 1875, for a machine for tapering 
leather, in which a pivoted frame carrying a 
knife moves over a hinged adjustable 
curved block to taper the end of a strap, 
belt, or other piece of leather, preparatory 
to attaching the same to another piece, and 


it consists in the construction and arrange- 
ment of a device for clamping and holdin 
the piece of leather in a convenient an 
effective manner. 

TWEER.—Mark Lester, Bellaire, Ohio.— 
The object of this invention is to prevent 
the accumulation of sediment in the annular 
water space of a tweer for blast furnaces, 
and to prolong the life and utility of the 
latter. To this end the invention consists in 
providing the overflow pipe of the tweer 
with an outlet cock, located near the bottom 
of the water space, through which the mud 
and sediment may be washed out, and 
extending the supply pipe to the nose or 
hottest part of the tweer, whereby the cold 
water is first brought in contact with the 
part of the tweer which most needs the cool- 
ing effect, and whereby also the accumulated 
mud and sediment may be readily washed 
out by the natural passage of the water. 

PAPER BaG FASTENINGS. — Henry 
Gillette, New Preston, Conn.—A string of 
suitable length and strength is attached to 
the bag by means of a piece of paper which 
is pasted to the bag over the string. This 
little clip of paper secures the string 
permanently, so that the clerk need waste 
~as time in seeking for a string to tie the 

ag. 

IMPROVED AWNING.—Anthony Hessells, 
New York city. —This consists of a swinging 
stretching frame and outer curtain, that is 
wound up by a roller and cord. The roller 
is supported on a second swinging frame, to 
be lowered and adjusted to any position for 
regulating the height. When the awning is 
is lowered entirely, it serves to close the 
window like a curtain, forming a protection 
against heavy rain, hail, &c. 

IMPROVED CIGAR Box.—Simon Hood, 
New York city.—This cigar box admits 
the convenient arranging of the cigars in 
bundles, the exhibiting of the same, and the 
ready taking out for selling them. The body 
is made of diagonally tapering shape, with 
steps and guard strips, and is closed by 
hinged side and front parts and Jid. 

IMPROVED Pitre Saw.—David Bean, Le 
Sueur, Minn.—This consists of a standard 
for supporting the saw frame, with a clamp- 
ing device for attaching it to the upper end 
of the pile to be sawed off under water. 
There is also a vertically adjustable arm, on 
which the frame swings, and on which arm 
the frame is adjustable to feed the saw up to 
the pile as the work progresses, and to 
measure its depth in the water. 

BILLIARD TABLE LEVELER.—Samuel May, 
Toronto, Ontario, Canada.—This consists of 
a long nut, with an enlarged head at the 
lower end, screwing on a rod projecting 
from the bottom of a socket in the end of 
the leg, in which the nut works so as to 
conceal the screw rod. Said rod is either 4 
short one, screwing into the leg at the 
bottom of the socket, or it is formed on the 
rod used to screw the leg to the table. In 
both cases it has a collar screwing. against 
the bottom of the socket, and is secured by 
wood screws screwing into the wood through 
notches in the edges of the collar. 

WHIFFLETREE CONNECTION.—George W 
Ingersoll and Harvey L. Fisher, Toledo, 
Iowa.—This consists in an inclined whiffle- 
tree coupling, composed of two unequal bars 
connected by aneye bar. The inclination of 
the coupling causes either end of the whiffle- 
tree that may swing back to pass above or 
below the double tree, according as the 
longer arm is placed above or below the 
shorter arm, so that there can be no rubbing 
and wear between said double tree and 
whiffietree. 

BED Sprinc.—John Reardon, New York 
City, assignor to Orville D. Lovell and Frank 
H. Lovell, of same place.—This is a bed 
bottom spring formed of a rabbeted U-frame, 
a flanged crosshead, a guide pin, and 4 
spiral spring, constructed and arranged 80 
that the bedstead can be put up, taken 
down, and carried from place to place with 
as much ease as ifthe slats rested upon cleats, 
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and the various parts of the spring are so 
arranged that they cannot cut or injure the 
mattress. 

CARPET STRETCHER.—Lewis W. Rivers, 
Salt Lake City, Utah Ter., assignor to him- 
self and Hanson J. Rivers, of same place.— 
In using the device, the carpet is placed 
between jaws, and a lever is arranged with 
its sharp lower end resting upon the floor, 
and its upper part inclining forward over a 
bar. The upper end of the lever is then 
forced back or from the carpet, which draws 
the said carpet to its place. When the 
carpet has been strained sufficiently, a pawl 
holds the lever in place until the stay tacks 
can be driven. 

FEEDER FOR CARDING MACHINES. — 
William C. Bramwell, Terre Haute, Ind., 
assignor to himself and Edwin Ellis, of the 
same place.—The invention consists of a 
tilting scale for weighing the wool deposited 
upon it by a toothed travelling apron, the 
two (scales and apron) being so connected 
by a clutch mechanism that the apron is 
stopped intermittingly, thus shutting off 
further supply until the scale has deposited 
or discharged the wool which it already 
contains. The wool having been thus de- 
posited on the feed table, and the scale re- 
turned to its original position, and while 
the elevating apron is delivering a fresh 
supply to the scale, a loosely pivoted rotat- 
ing scraper is at work removing the pile of 
wool just dropped by the scale, and pressing 
it up to the edge of that which has already 
been fed on and is about to enter the feed 
rolls of the carding engine. By this opera- 
tion the wool is removed out of the way, 
and a clear place given to the next lot, 
so that it may not, by piling up, obstruct 
the proper action of the tilting pan of the 
scale, and that all the wool may be dropped 
each time. The tilting and emptying out of 
the wool from the scale is entirely indepen- 
dent of the time it may take the scale to 
turn its balance, as this time is constantly 
varying. It is by this means that the 
apparatus is caused to run itself out of wool 
when desired, and yet keep the work even 
to the last. 

FERTILIZER 
Brown, Log Town, La.—This is a device 
for attachment to the rear end of a waggon 
body for distributing cotton seed as a 
fertilizer. It may be used for distributing 
other fertilizers, and which will enable the 
material to be placed wherever desired. In 
using the device, a man is placed in the 
waggon to keep the hopper filled with the 
fertilizer. The amount of fertilizer dis- 
tributed may be regulated by increasing or 
diminishing the number of pins which feed 
out the material, and by varying the re- 
lative size of the driving pulleys. 

Harrow.— William C. Moore, Cairo, Pa. 
—This is formed in three sections hinged to 
each other by bolts and straps. The middle 
section is made rectangular, and the side 
sections oblique, having their forward 
corners bevelled off. Shoes are attached to 
the forward sides of the front cross bars. 

BurcLAR ALARM.—John 8. Mace, Chilli- 
cothe, O.—This invention belongs to that 
class of burglar alarms in which an alarm is 
sounded upon a bell by a hammer, set in 
motion by a clock spring and spur gear by 
the opening of the door or window to which 
itmay be applied. The improvement ,con- 
sists in the .particular construction and 
‘rangement of a pivoted stop rod with slide 
‘pring, and locking devices whereby the 

“arm 1s rendered more reliable in its opera- 
hon, and readily set and adjusted either to 
sive an alarm or not, as may be desired. 
HUMB Latch ror Doors.—Henry C. 

ull, Norristown, Pa.—The thumb lever is 
pivoted to lugs on the fulcrum plate, which 
is attached to the door, and the lower part 
of Which is so formed as to fit over the upper 
9 of the upper lug pie2e of the handle, so 
' at they both may be secured by the same 
tin The handle is made with a bend or 

t, to enable it to be placed sufficiently | 


near the edge of the door to operate the 
latch, and leave space for the hand between 
the handle and the door casing. 


THE PATENT-OFFICE REPORT. — Th® 
Patent-office Report shows the usual steady 
increase in the number of applications for 
patents during the year with which it deals. 
In 1875 there were no less than 4,561 appli- 
cations, or69more than in 1874. The growth, 
however, is smaller than that of the year 
before, for 1874 exceeded 1873 by 198. The 
lessened increase is attributed to the some- 
what depressed state of many industries. It 
is calculated that of all the patents granted 
only 28 per cent. survive their third year, 
and only 10 per cent. their seventh. 1,173, 
or more than a quarter of the applications in 
1875, are already dead, never having got 
beyond their six months of provisional pro- 
tection. During the year a profit was 


costs and charges, including the sums of 
£24,000 for paper and printing, £18,000 for 
salaries and office expenses, &c. Last year 
this income amounted to £110,618. Since 
the establishment of the office on its present 
footing in 1852 it has produced over a 
million of money, the exact sum being 
£1,229,772. The number of printed specifi- 
cations, down to the end of 1875, is 95,791, 
of which 14,359 were filed before 1852, 
Beyond the above statistics, the report con- 
tains nothing new. It is embellished with 
the usual map of a proposed site for a new 
office on the Embankment, which has formed 
part of the report for the last eighteen years. 

AUSTRALIAN SiLK.—Some interest, says 
the Australian and New Zealand Gazette, has 
been excited by the exhibition in the window 
of a Melbourne draper of articles of clothing 
manufactured from Australian-grown silk. 
The articles consisted of a pair of socks, 
made at the Australian Silk Growers’ Depot, 
Charles-street, Grosvenor-square, London ; 
and a lady’s scarf made by Messrs. Potts, 
Wright, and Co., Macclesfield. The-raw 
silk from which these things were made was 
taken to Europe by Mrs. Bladen Neill, in 
December, 1875. There is also a skein of 
carded and spun silk from the mills of Mr. 
Brocklehurst, Macclesfield. The experts 
who have examined these articles report very 
favourably on their quality, and say that 
Australian silk is considered by manufac- 
turers to be much superior to Italian or Chi- 
nese silk. It is therefore expected that silk- 
growing will become a most important in- 
dustry in the Australian colonies. 


APPLICATIONS FOR LETTERS 
PATENT. 
(Continued from page 142.) 


On May 24th.—2183 to 2197.—C. H. Roeckner. 
Means and apparatus for evaporating liquids 
and generatirg steam, and for utilizing and 
disposing of noxious gases. —W.{P. Thompson. 
Cartouch, case, or portable arra1rgement of mate- 
rials for dressing wounds (com.)—L. J. Roucou. 
Liquid compound or composition for bronzing 
copper, brass, zinc, and other metals, and for 
preventing the discolouring of gold, silver, and 
other metals.—H. Woodward. Vulcanite bil- 
liard balls (com,)—C. E. Herbert. Organ.—J. 
Jewett and J. Sergeant. Machinery for comb- 
ing wool.—C. J. Copeland. Rock-drilling 
machines (com.)—R. H. Padbury. Sewing 
machines.—W. Clark and J. Clark. Method of 
constructing pistons or similar disc bodies.—W. 
Cochrane. Surveying instruments, which 
renders the said instruments self-recording and 
dispenses with the use or employment of a 
protractor in plotting the surveys.—H. Codd. 
Closing bottles used for containing aérated 
liquids.—F. Wirth. Roller skates (com.)—J. J. 
Fitzgerald. Combined writing case and desk. 
G. H. Mesnard, W. Sankey, and F. Wilson. 
Construction of roller skates—A. M. Clark. 
Harvesters (com.) 


On May 25th.—2198 to 2214.—J. Walder. Roller 
skates.—T. Lees. Apparatus for curling the 


brims of hats.—J. B. Thompson. Smokeless 


obtained of £110,950, after payment of all | 
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furnaces and stoves.—A. H. Mure. Vent pegs 
—J. Welch. Machinery for doubling and 
twisting all kinds of cable Jaid and other cords 
by regulating the drag or tension in all cases 
where inverted flyers are used.—W. Whitehead, 
J. Bolt, and W. Weeder. Table or dessert 
spoons.—F. Young. Roller or wheel skates.— 
I. Ahronsberg. Stopping of railway trains and 
to prevent collisions. —T. Houghton. Machinery 
for spinning and doublimg cotton and other 
fibrous materials—W. R. Lake. Implements 
for cutting pipes (com.) (Complete specification.( 
. Dunn. Machinery for drilling, per- 
forating, or boring rocks and other hard sub- 
substances.—J. Cheshire. Rink and other 
skates, and the rollers or wheels connected with 
the same.—W. Turner. Means or apparatus 
for checking the receipt of monies in bars and 
other places.—L. N. Loeb. ‘ Stanley’ and 
other scarves (com.)—A. M. Clark. Machinery 
for rifling fire-arms and ordnance (com.)—A. 
M. Glark. Furniture castors, applicable also to 
roller skates com.)—R. E. Cox. Removing 
sheets of paper singly from a pile of sheets, and 
feeding them to printing or other machines, or 
for other purposes. 


On May 26th.—2215 to 2226.—C. T. Marzetti. 
Apparatus for bottling wines, spirits, beer, an d 
other liquids.\—A. McLaren. Stable fittings 
and other similar purposes. A.Arnaud. Thief 
detector and fire-alarm.—H. Bezer. Means 
or apparatus for recording the passage of 
vehicles over given places. R. M. Marchant. 

Pumps and condensers for motive-power 

engines, and other purposes.—J. Reid. Con- 

struction of plugs or ‘“‘shives’”’ for casks, 
barrels, or other vessels, also applicable to union 
joints for connecting pipes.—P. M. Crane. 

anufacture of lubricating oils.—J.H. Sanders 
and S8. Sanders. Puddling furnaces (com.)—T. 

Preece, G. Preece, and H Preece. Corn and 

seed drill.—R. Hammond. Manufacture of 

balls to be used for the game of lawn tennis.— 

J. Mawson. Maebines for dniling or boring 

_ and stone.—J. A. Walkington. Roller 

skates. 


On May 27th.—2227 to 2244.—A. C. Bagot. 
Clinometer”’ instruments.—S. Turner. Ma- 
chinery or apparatus for making bricks or other 
articles of a plaistic nature.—E. Yeo. Treat- 
ment of yarns for packing purposes.—G. 
Spencer and E. §S. Stidolph. bearing springs 
for carriages, trucks, and locomotive engines 
for railway, tramway, and common roads.—F. 
Smith and J. Smith. Writing desks or tables 
(com.)—W. Walker and J. C. Walker. Ma- 
chinery or apparatus employed in the manufac- 
ture of pins and needles, also of cards and 
hackle teeth.—_M. Kennedy and J. Eastwood. 
Rock-drilling machinery.—J. Kemp. Appara- 
tus for screening or sifting gravel, coals, cinders, 
or other materials.—T. T. Lawden and J. 
Thomas. Breech-loading small- arms.— W. 
Martin. Method of obtaining motive power.— 
J. Simpson. Steam engines.—-L. Razkazoff. 
Apparatus for absorbing the recoil of ordnance. 
—W. Bull. Envelopes (com.)—W. Dennis. 
Apparatus and pumps for forcing and discharg- 
ing water, air, and other fluids and gases for 
extinguishing fires, and for other useful pur- 

poses.—A. Brown. Stone-breaking machine 

(com.)—E. T. Smith. Roller skates.—G. 

Butler. Valves or cocks.-W. L. Wise. Ap- 

paratus for exhausting and condensing the 

spent steam from steam engines, and for other 
purposes requiring an approximate or a partial 
vacuum (com. | 


On May 29th.—2245 to 2251.—A. Craig. Steam 


and other engines.—-H. Stern. Trimming hats, 
and the machinery employed therein. — W. 
Andrews. Cleaning boots, shoes, and other 
articles. —E. O. W. Whitehouse and E. H. 
Thomson. Registering the number of pas- 
sengers carried in and on omnibuses and other 
ublic vebicles—M. Burke. Roller skates.— 
E. B. Ellington. Capstans worked by water 
or other fluid pressure.—H. F. Snow. Braces 
or suspenders.—J. Dean. Construction of 
carding engines.—H. B. Fox. Cooling and 
urifying aérated beverage. — A. Beldam. 
acking for the stuffing boxes of steam engines 
and pumps, and for other joints requiring to be 
made steam, air, or watertight.—H. J. Haddar. 
Steam boilers (com.)—A. H. Robinson. Roller: 
skates.—W. RK. Lake. Air pistols and guns 
(com.)—O. Wollenberg. Lamps.—J. B. John- 
ston. Checks, money orders, and bank notes. 
(Complete specification.)—A. M. Clark. Beer 
taps (com.)—A. M. Clark. Machine for polish- 
ing buttons (com.) (Complete specification.) 


— 
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